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FRACTURES OF THE SHAFT OF THE HUMERUS 
Wa ter G. Stuck, M. S., M. D., F. A. C. S. 
and 
JouHN J. Hincuey, M. D., 


San Antonio 


N THE past few years there has been considerable improvement 
in the treatment of fractures of the humeral shaft and this has 
provoked a renewed interest in the subject. The discomfort and in- 


adequacy of many older methods of treatment have initiated vari- 
ous modifications that seem to promise better usual results. We have 
reviewed the cases seen in the past ten years at the Robert B. Green 
(City-County) Hospital in an effort to appraise the relative merits 
and faults of the commoner procedures used. 


Our series of 129 cases of fracture of the shaft of the humerus 
is greater than most that have been reported by other observers: 


Caldwell, J. A cases 
Campbell, W. C cases 
Colp and Findlay cases 
Cubbins and Scuderi cases 
Ghormley and Mroz cases 
Griswold, Goldberg, and Joplin cases 
Heye, J. H. cases 


La Ferte and Nutter cases 
cases 


cases 
cases 


Consequently we feel that the deductions which can be drawn 
from this study may have value in determining the plan of treat- 
ment in the future. 


From the Orthopedic Surgery Service, Robert B. Green Hospital. 
Presented before the Texas Surgical Society, April 6, 1942. re eat 
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It must be made plain at the outset that we are discussing only 
those fractures of the humerus which occur between the surgical 


neck of the bone and the region of the condyles without including _ 
either area. Fractures in the surgical neck which are usually grouped 


with fractures of the shaft of the humerus, properly belong in a 
discussion of injuries to the shoulder. Likewise fractures of the 
condyles or condylar region are problems in fractures of the el- 
bow. As in other long bones, the plan of treatment varies according | 
to the site of the fracture in the humerus. Therefore to make this 
presentation more lucid we will consider only 129 fractures in the 
shaft of the humerus without including those in either end of the 


bone. 


The shaft of the humerus is fractured by direct blows from the - 
side which usually cause comminuted transverse fractures or by 
twisting strains that result in long spiral fractures. The fragments _ 
are often angulated or displaced, but the short muscles in the arm | 
seldom cause marked over-riding. 

In fractures just below the surgical neck of the humerus the — 


proximal fragment tends to be abducted by the supraspinatus muscle _ 
while the lower fragment is pulled toward the body by the pectoralis _ 


-major muscle. In fractures below the insertion of the pectoralis — 


major muscle the proximal fragment is pulled toward the body. 
Lower down in fractures below the insertion of the deltoid muscle 
the proximal fragment is abducted outward by the pull of the del- 
toid. In fractures of the lower third of the shaft the distal frag- 


ment tends to be pulled anteriorly by the pronator group of muscles. 


Fractures in the middle of the shaft of the humerus endanger the 


radial or musculospiral nerve which winds around the midportion 
of the bone. Nerve injury occurs in one case out of eight. The 


nerve may become lacerated by the fragments at the time of the 
accident or entangled subsequently in the healing callus. In either 


case a wrist drop is produced and the loss of extensor power in the 


fingers is seriously disabling to the hand. Therefore intelligent 
_ First Aid and careful handling of the extremity at all times is es- 
‘sential if serious complications are to be avoided. Moreover be- 
_ fore any treatment of the fractured humerus is instituted it is well 
‘to check the function of the radial nerve to determine if it has been 
damaged at the time of the accident. 


Any treatment of fracture of the shaft of the humerus involves 
longitudinal traction to overcome angulation and shortening with 


some type of immobilization in the corrected position. 


The older surgical texts recommended the use of short splints 


_ about the arm while the forearm was supported in a sling. Later 
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a eS wooden splint between the body, arm, and forearm : . 
was introduced. Metal abduction splints or plaster casts to support i - 
the shoulder and arm are commonly used. Lateral traction in bed | 
_ with or without a Thomas arm splint has been advised. Gurd has 
proposed the use of an axillary triangular pad which is an adapta- 
tion of the Stromeyer pad. Internal fixation with wires, plates, 
screws, etc., seems indispensable in some cases that are difficult to 
reduce. Yet in all these methods the principal difficulty has been 
to support the shoulder to prevent motion of the fracture. This is — 
not easy to achieve because of the extreme mobility of the shoulder 
so no treatment method has been universally successful. | 


Since 1933 John Caldwell and others have reported success with 
_ the use of the “hanging cast’’ which secures traction by the weight 
of the cast on the arm. This evolution from older traction casts 
seems to offer better and more rapid union than the previous devices. 


All the commoner methods of treatment were utilized in this ; 
_ series of 129 cases we are reporting and the comparison of results 
may clarify some of the debated questions. In this group of patients 
two thirds of them were between the ages of 10 and 40. Thus we 
_ see this is mainly an accident of late childhood and early adulthood. 
The fractures occurred in the various parts of the bone in this 
frequency :— 
Upper Third 21 cases 
Middle third 71 cases 


Lower third .... 37 cases 


129 cases 


Metal abduction splint or shoulder spica cast cases 
Lateral traction in bed 3 cases 
ae ooden triangle splint cases 


a ‘Hanging cast” cases 
cases 


129 cases 


ABDUCTION SPLINT OR SHOULDER Spica Cast—5S7 Cases 
Resu LTS 


Delayed o Non-Union—9. 
Healing Time—7-8 w ecks, 
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Fig. 1. Drawing of usual shoulder spica cast used in fractures of the humerus. 
When longitudinal traction is needed, a wire loop is incorporated in the cast 
at the elbow. (Shands). 


Fig. 2. X-ray of humerus wherein too much traction was applied with a metal 
splint. Such separation of fragments obviously interferes with normal union. 


In the ‘past this has been our favorite method of treating frac- 
tures of the shaft of the humerus and in most cases we used the 
plaster shoulder spica cast (fig. 1). When necessary, adhesive 
traction on the arm or skeletal traction through the olecranon was 
attached to a wire loop which was incorporated in the cast. It was 
always difficult however to regulate the amount of the traction 
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The patient can 

The arm is fairly well immobilized. 
The shoulder is seldom stiff afterward. 
Traction can be maintained constantly. 


Fig. 3. Drawing of apparatus for lateral traction on the humerus while — 
is in bed. Side of bed is elevated to counteract pull of traction weights. (A.M.A. 


‘Fracture Primer). 


Heavy cumbersome appliance which is often uncomfortable. 
Inadequate fixation of the shoulder and therefore incomplete 
immobilization of the fragments. one 
Tendency to medial bowing of the fragments. a 

r Difficulty in preventing too much traction on the fracture. 
— average healing time. 


Good—16, 

Fair—4, 

Poor—2, 

Delayed or Non- Union—I. 
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LATERAL TRACTION IN BEp—23 Cases 


THE SOUTHERN SURGEON 


This excellent method of treatment entails placing the extremity — 
ina Thomas splint with adhesive traction along the whole forearm | 
and arm or the use of traction on the arm alone while the elbow is — 
supported in a flexed position (fig. 3). The patient must remain | 
flat in bed so that countertraction can be obtained by the weight of 

the body. A weight of 6-8 pounds is usually sufficient to reduce the 
_ fracture-and the line of traction can be adjusted to suit the position 
of the proximal fragment. 


Advantages: 
I:xcellent control of the fragments. 
More perfect reduction of the fracture. 
Easy supervision of the traction. a 
The best type of immobilization of the shoulder i in the 
J position. 


Almost complete absence of pain. Caco 


Disadvantages: 


The necessity for remaining flat in bed at least three weeks after 
_ which some type of splint must be worn. 


Special problems in nursing care. 


TRIANGULAR SPLINT—2 
RESULTS 


~Good—15, 
Fair—3, 

Poor—2, 

Delayed or Non-Union—1. 
Average healing time—5'™% weeks. 


The Middeldorpf wooden triangle or metal triangular splints 
fit in the space bounded by the lateral side of the body, the — 
side of the arm, and the medial side of the forearm (fig. 4). N 
traction is possible except the amount secured by bending the phi 

over the splint. The extremity and splint are then bound to the 
of the body with straps or adhesive sttips. 


Advantages: 

Light weight, inexpensive, less cumbersome splint. 
Comparatively rapid union of the fracture. 
Patient ambulatory during treatment. 


Disadvantages: 


Fracture unites with the distal fragment internally rotated with 
consequent permanent limitation of external rotation of the shoulder. 
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aly 


Traction cannot be adequately regulated. eg 
There is considerable discomfort due to motion of the fragments. 


Fig. 4. Photograph of early type of Middeldorpf triangle. Appliance is fastened 
to arm and body with bandage. (Scudder). 


HANGING Cast—19 CAsEs 
RESULTS 
Poor—0, 
Delayed or Non-Union—0. 
Average healing time—5 weeks. 


A cast is applied from the base of the fingers to the shoulder 
with the elbow flexed 90°. We prefer to support the hand by 
carrying the cast beyond the wrist. A loop at the wrist is attached 
to a sling about the neck so that the weight of the cast is made to 
provide traction on the fracture. No effort is made to immobilize 
the shoulder except in so far as this results from the cast and sling 
(fig. 5). Anterior or posterior bowing of the fragments is overcome 
by changing the angle of the flexion of the elbow and medial or 
lateral displacement of the distal fragment is corrected by placing 
the supporting loop at the wrist anteriorly or posteriorly as re- 
quired. The position of the distal fragment is also altered by pro- 
nation or supination of the forearm as needed. For the first week 
the atanetih must sleep with the mead of the bed ele’ 
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use a cord and weight attached to the elbow portion of the cast to 
maintain constant traction. This method is not suited to patients 
who are feeble or uncooperative. 


Advantages: 

Simple device which can be applied immediately without great 
pain. 

Minimum of discomfort during treatment. 

High per cent of union in relatively short time. 

No disability of shoulder joint afterward. 

Patient can be ambulatory from the first. 


Disadvantages: 

Some inconvenience at night during the first week and pain that 
may require sedatives. 

Insufficient immobilization of the shoulder. 

Reduction of displacement is not always complete. 


OPEN REDUCTION—9 CASES 


RESULTS 
Good—7, 
Fair—2, 
Poor—0, 
Delayed or Non-Union—0. 
Average healing time—9 weeks. 


In a few cases the fragments could not be properly reduced with 
any form of traction or splint and it was decided to explore the 
fracture, remove any interfering strands of muscle, and fix the frag- 
ments with wires, sutures or a metal plate. We found such pro- 
cedures necessary in only 7 per cent of the total number of cases 
treated. In very obese patients it was often impossible to immobilize 
the fracture without some form of internal fixation or in those who 
lived some distance away where the treatment could not be super- 
vised, internal fixation was used. 


Advantages: 

Perfect reduction and immobilization. 

No necessity for traction. 

Minimum of external fixation needed. __ 


Disadvantages: 
Extensive surgical procedure. 


Constant danger of injury to the radial nerve during such 
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Fig. 5. Evolution of the hanging cast. 


A. Plaster shoulder cap and plaster bandage about forearm. (Hennequin 1887). _ 

B. Plaster bandage over arm and forearm with weight attached at i 
(Stimson 1910). 

C. Wooden splints about arm with two weights attached at the elbow. (Scudder 
1911). 

D. Caldwell’s hanging cast with plaster from wrist to mid-arm with sling sup- 
porting it. (Caldwell S.G.O. 70: 422-1940). ees 


— 
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Fig. 6. Photograph of patient with hanging cast as we have adapted it. Note 

that cast reaches high on the arm. Hand and wrist are supported to prevent © 

dangling yet fingers and thumb are free. Wire loop at elbow is utilized for | 
traction in bed at night. 


Again we must point out that we are discussing the treatment of 
fractures of the shaft of the humerus only and not the more com- 
mon fractures of the surgical neck. Most fractures of the shaft 
can be efficiently treated by the hanging cast and we have come to 
use this method almost exclusively. Since it is simple, efficient and 
highly successful we feel that it has more to offer than any of the 
other standard methods of treatment. In the experience of those 
who have reported the use of the hanging cast, union has been 
obtained quicker and with fewer poor results than with any other 
treatment. 


We have made these variations in the hanging cast treatment 
from the way it has been described in the literature (fig. 6) : 


_ The cast is extended beyond the wrist to prevent dangling of the 
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hand. We do not experience disability of the wrist from fixation 
during this treatment. 

The cast is carried as high as possible on the arm for more per- 
fect splinting. 

The first x- rays after reduction are taken with the patient in the 
standing position since this is the relationship the ceagments will 
assume during most of the treatment. 


SUMMARY 


A comparison of the various methods of treatment of 129 frac- 
tures of the shaft of the humerus has led us to adopt the hanging 
cast method almost exclusively. It has more advantages than dis- 
advantages and the final union is more likely to be solid in a good 

functional position than with any other recognized treatment. 
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Subclavian Vessels 
FRANKLIN JeELSMA, M. D. 


Louisville 


HE scalenus anticus syndrome is a term applied to a definite 
clinical entity that has come into prominence in the last six 


years. It is characterized clinically by neurologic and circulatory 


disturbances in the upper extremities, which result from compres- 
sion of the trunks of the brachial plexus and the subclavian vessels 
by the scalenus anticus muscle against the first rib. 


Signs of nerve disturbances in the upper extremity, separately or 
associated with vascular changes, have been the classical signs of a 
cervical rib. 


Lately Torelli’ has reported that only 9 per cent of the patients 
with cervical ribs present any symptoms at all, and that these symp- 
toms are more frequently caused by the anterior scalene muscle 
even in the presence of the anomalous rib. 


It is customary if the roentgenogram does not reveal a cervical 
rib, to direct our attention toward certain conditions such as inlam- 
matory, traumatic, or toxic neuritis, subacromial or brachial bur- 
sitis, Raynaud’s disease, ruptured supraspinatus tendon, various 
cord, bone and joint disturbances. 


Of the various complaints and disturbances involving the upper 
extremities the scalenus anticus syndrome is encountered quite fre- 
quently, but is often not recognized. It is for this reason that I wish 
to emphasize this syndrome as a clinical entity. 


HIsTorRICAL 


Perhaps the first reference to the present scalene syndrome was 
made by John B. Murphy’ in 1906, who emphasized the role of 
the scalenus muscle in the production of symptoms when the cervical 
rib was actually present. Bertelsmann® in 1925, thought that stric- 
turing myositis of the anterior scalene muscle caused the symptoms 
which ordinarily were attributed to a cervical rib rather than the 
cervical rib itself. Adson and Coffey* in 1927, advocated section 
of the scalene muscle instead of the removal of the cervical rib in 
cases where the cervical rib was present, and claimed that it was 
unnecessary to remove the rib in most cases. Naffsiger, as reported 
by Ochsner’, was first to realize the significance of the anterior 
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scalene syndrome in those cases in which the cervical rib was absent. 
Later Ochsner’ in 1935, described the syndrome in great detail and 
reported six cases. In the meantime, many good articles have ap- 
peared on the subject, but very few contain summaries of their 
results. 


There has been some tendency to include too many disturbances 
of the upper extremities under the term of “anterior scalene syn- 
drome,” and also a tendency to perform a scalene section too en- 
thusiastically for relief of pain in the upper extremity. 


Various explanations have been given as the cause for the symp- 
tom complex. Adson‘ believed that the symptoms were attributable 
to two factors: the muscular development of the young adult whose 
bulging scalene muscles produced the symptoms, and in older per- 
sons, relaxation of the musculature with sagging of shoulder girdle 
producing the symptoms. He emphasized that the width of the 
attachment of the scalene muscles to the cervical rib tended to shift 
the nerve structures and artery farther lateralward and in this way 
produce more angulation, and further that the angle of the attach- 
ment of the scalene muscle at the rib would also have a tendency 
to influence the position of the nerve and vessel structures. Ochs- 
ner® was first to attribute the disturbances to a spasm of the scalene 
muscle. He precluded a spasm of the scalenus anticus muscle prob- 
ably from trauma, which in turn elevated the first rib and compressed 
the brachial plexus and subclavian artery. This again increased the 
spasm of the scalenus muscle by reflex irritation of the nerve sup- 
ply to the muscle which originates from the brachial plexus at the 
site of compression. Todd‘ thought that the pain resulted from 
compression of the subclavian structures due to abnormal develop- 
ment of the shoulder girdle. Normally during the intrauterine and 
preadolescent development, the acromial end of the clavicle and 
the shoulder descend because of the weight of the upper extremities, 
and the sternal end of the clavicle descends because of the con- 
tracture of the rectus abdominis muscle which is exerted through 
the sternum. No symptoms occur unless there is a greater than 
normal descent of the shoulder or an arrest of the descent of the 
sternum and the anterior end of the ribs. Either one or both of 
these abnormalities will result in compression of the subclavian 
structures, because of stretching of the brachial plexus and the 
subclavian vessels over the anomalous cervical or first thoracic rib. 


Jones*® attributed the disturbance to abnormal development of 
the brachial plexus. In cases in which the brachial plexus originates 
principally from the cervical segments of the spinal cord, no symp- 
toms occur, whereas i in those in Latsanied considerable portion of the 
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lower end of the brachial plexus is derived from the upper thoracic 
segments of the spinal cord, symptoms are likely to develop from 
the compression and angulation of the brachial plexus over the 
first thoracic rib. 

Bertelsmann* thinks that the symptoms are the result of eleva- 
tion of the first rib subsequent to a myositis involving the scalene 
muscles, and compares the muscular involvement to that of the 
sternomastoid muscle changes in wry-neck in children. 


Of the above, it seems that Ochsner’s explanation for the pro- 
duction of the disturbance is the most likely, namely, that of a spasm 
of the scalene muscle, alone or associated with hypertrophy of the 
muscle, which elevates the rib and produces pressure and which in 
turn is a vicious circle. This irritation of the nerves causes addi- 
tional irritation of the muscles because nerves from the brachial 
plexus in this area innervate the scalene muscles. 


R. Wanke’® considered the disturbance as an expression of the 
muscular insufficiency in the region of the cervical spinal column. — 


SYMPTOMATOLOGY 


The symptoms of an anterior scalene syndrome are of two types 
—those resulting from compression of the trunks of the brachial 
plexus, and those resulting from the compression of the subclavian 
vessels. 

The neurologic signs originate from both the somatic nervous 
system and the sympathetic nervous system. This consists of pain 
in the region of the shoulder, arm, forearm or even extending into 
the hand. Sometimes this pain extends to the seventh cervical spine, 
to the scapula, and to the thoracic wall. It may be dull, of an aching 
type, which gradually progresses and becomes more severe, or it 
may begin as an acute pain. On the other hand, the pain may grad- 
ually subside and recur later. It is characteristic of this pain that 
it is brought on or aggravated by continuous use of the arm or after 
repeated movements such as rotation or extension of the neck. 
Sweeping sometimes is instrumental in producing the pain. Lifting 
is almost out of the question. It is oftentimes impossible for the 
patient to elevate the arm to grasp something or try to hold the 
body weight by hanging with the hands. Sometimes a quick move- 
ment, as a graspinz for one’s hat when it is blowing off, causes ex- 
cruciating pain. 

It will be noted that one thing is certain—that is, that there will 
not be an exact pattern of pain. Most frequently, however, one 
can produce the pain by compression over the anterior scalene 
muscle, and M. Gage*® demonstrated the pain can usually be relieved 
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completely by injecting the anterior scalene muscle with | per cent 
novocain which relaxes this muscle. These patients will, as Naff- 
siger’ mentioned, try to sit in chairs with arms attached which will 
tend to elevate their shoulder. This gives relief. Or they will carry 
their arm around in a sling which also tends to elevate their shoulder. 


The compression of the somatic nerves will also produce atrophy 
of the muscles supplied, most usually of the intrinsic muscles of the 
hand as the ulnar nerve is more frequently involved. This also 
produces fibrillary twitching of the musculature. 


Further, nerve involvement is evidenced by vasomotor spasm, 
lack of capillary acticn in the fingers and of reduction of tempera- 
ture which oftentimes simulates Raynaud’s disease. A differential 
diagnosis from Raynaud’s disease can be made by the injection of 
the anterior scalene muscle with novocain which should reduce the 
symptoms of vasomotor spasm. 


The circulatory signs are those due to compression of the sub- 
clavian artery and vein and evidenced by an obliteration or partial 
reduction of the pulse volume when the head is turned toward the 
side of the lesion and a deep inspiration is taken. Blood pressure 
may be reduced on the same side. There may be an ischemia with 
atrophy as a result. This is a rather glovelike type of atrophy 
which involves the more distal portions of the extremity first. 


Other signs and symptoms are: inability to elevate the arm above 
the head. This is not always constant. Fibrillary twitchings of the 
various muscles of the upper extremity. This is not always present. 
Fullness of the supraclavicular space. A tendency for the shoulder 
of the side affected to be elevated. A reduction or obliteration of 
the pulse by turning the head to the same side and taking a deep 
inspiration. 

Ochsner’® studied the pulse volume by oscillometrograms with the 
Tycos recording sphygmomanometer and thought that it was the 
most accurate means of eliciting the early vascular changes. These 
determinations were made on both arms and forearms before and 
after cervicodorsal sympathetic novocain block. 


Theis*® cast some doubt upon the value of oscillometric reading 
in studying the scalenus anticus syndrome. He also mentioned that 
reduction or obliteration of the peripheral pulse often occurred in 
normal individuals and that this symptom had to be evaluated as 
to the ease with which the obliteration occurred. 


The diagnosis of the anterior scalene syndrome is not difficult 
if one keeps the condition in mind. Roentgenograms are not neces- 


sary because in cases whe directly 
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due to the scalene muscle rather than the presence of the rib. One 
may have to rule out the possibility of a bursitis, and of course x- 
rays may be helpful in this regard. Tenderness on pressure over 
the anterior scalene area and the reduction of the blood pressure 
or the obliteration of the pulse on the same side are the main fea- 
tures of diagnosis. A confirmative diagnostic point is the injection 
of the scalene muscle with novocain. This should be done only by 
one who is thoroughly familiar with the structures in that part of 
the neck, because there is some danger of paralyzing the phrenic 
nerve and other important nerves, as well as of direct vascular 
damage. 

An analysis of 194 cases is provided below in tabular form. The 
incidence, predisposing causes, symptomatology, and the end results 
have been studied. The essence of this analysis is given below in 
the various tables. 

The data below was secured from an analysis of 194 cases. 


1 2 
INCIDENCE PREDISPOSING CAUSES 

Average duration .  Traumatic—31% 

Age Average Falls : 
Youngest Struck by heavy object 
Oldest re vee. Car accidents 

Twists, sprains 
Non-Traumatic—69 % 
_ Anatomic variations. 
Occupational. 
Postural. 
Increase of weight. 
Excessive loss of weight. 


RIMARY SYMPTOMS SECONDARY SYMPTOMS 
Tenderness over scalene muscle.... 


in* 
Num Referred pain 
Changes in pulse My Atrophy 
Blood pressure differences 49% Cyanosis 
Temperature changes .............. 8% 


Weakness 


Remission of symptoms ............. 45% 


Tremors 
Limited abduction, elevation arm... .43% 


Hyperhidrosis 
5 
*TYPE OF PAIN *LOCATION OF PAIN 


Dull, deep 
Aching .: Shoulder 
Gripping Forearm and hand 
Burning Elbow 
Cervical Spine 
Scapula 
7 
NUMBER OF CASES OPERATED 
Complete immediate relief 
- Complete relief within 3 mo 
Incomplete relief 
Traumatic cases 
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Case REPorTS 
To illustrate further the syndrome, two typical cases are reported. 


Case 1: A white woman, aged 35, was first seen April 15, 1939. For the 
previous six months she had been complaining of pain, radiating in type, ex- 
tending down into the left upper extremity, also occasionally into the left 
anterior and lateral thoracic walls and to the seventh cervical posterior spinus 
process. Numbness had been noticed occasionally in the left hand and had 
gradually progressed even though there had been a few complete remissions 
of the symptoms. She was able to use the extremity, but it was a constant 
source of annoyance and discomfort. This had caused some nervousness and 
made it quite difficult for her to continue with her work as a stenographer. 


General physical examination revealed nothing of importance. Neurologic 
examination was likewise negative except for the left upper extremity. The 
blood pressure on the left side was 115/80, and on the right side 124/74. 
Pulse on the left side was partially obliterated when the head was turned 
to the left and a deep inspiration was taken. There were no noticeable vaso- 
motor changes, no noticeable change in temperature in one extremity as com- 
pared to the other. The left supraclavicular fossa was fuller than the right. 
Pressure over the scalene muscle on this side produced extreme pain. 


The arm could not be elevated as high as the opposite extremity, but there 
was fairly good motion of the shoulder, elbow and other joints. 


Palliative treatment was tried on this patient for a period of several weeks. 


On May 10, 1939, a neurolysis of the cords of the brachial plexus with a 
section of the anterior scalene muscle was performed. This gave her definite 
relief and she continued in her capacity as a stenographer without any fur- 
ther complaints. 


July 15, 1940, she was knocked down while observing a ball game. Immedi- 
ately afterward, pain occurred in the right upper extremity. There was some 
discoloration over the shoulder and middle aspect of the arm. Abduction was 
limited to about 20 per cent of normal. She could not get her hand to her face 
or touch her chin. There was numbness and tingling in the hand, arm and 
forearm. There was a dull pain in the shoulder, in the arm and forearm. 
Blood pressure was 132/90. On the right it was 106/86. It was possible to 
obliterate the pulse by turning the head to the right and taking a deep in- 
spiration. There was definite tenderness on pressure over the anterior scalene 
muscle. There was also radiation of pain to the seventh posterior cervical 
spine. 

With the development of the above symptoms of the right extremity and 
the previous experience that she had had with the left, she presented herself 
at the office and requested that the same thing be done to this arm that had 
been done to the left. 

On Aug. 10, 1940, a neurolysis of the cords of the brachial plexus and a 
section of the anterior scalene muscle was performed. There was complete 
and immediate relief of pain with a gradual improvement of motion of the 
upper extremity over a period of the next three weeks. By this time complete 
function had returned. 


Case 2.—A white woman, aged 53, was first seen Aug. 20, 1940, com- 
plaining of an aching pain in the left arm. On May 1, 1940, the patient had 
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fallen down some steps, striking the left shoulder and back. She was in bed 
a week. The pain that she complained of dev eloped a month after the injury. — 
Also at that time numbness made its appearance in the forearm and hand. 
This was primarily over the ulnar distribution. Ms 


In the meantime, because of the persistence of the pain, with the very little 
relief secured by drugs, she had gone from one doctor to another trying to 
secure relief. She had been treated for osteoporosis, for brachial neuritis, for ; 
stiffened shoulder, and for bursitis. 


Examination Aug. 21, 1940, revealed a very nervous, irritable, underweight — 
woman, 53 years of age. The blood pressure in the left upper extremity was 
110/80, in the right 128/80. She held the left shoulder higher than the right. 
The supraclavicular fossa on the left side was almost obliterated. The pulse 
on the left side was markedly diminished when the head was turned to the 
left and a deep inspiration was taken. ‘) 


<a 


She stated that the only way that she could get relief was to lie on her 
abdomen and let the left arm hang off the bed. She was holding the left arm 
up when I first saw her. 


Motion of the arm at the shoulder was limited to about 50 per cent. It 
had been suggested previously that she take an anesthetic and have the ad- 
hesions broken up in the shoulder joint. There was definite cyanosis in the 
hand, and a difference in temperature of the left hand as compared to the right. 


On August 22, 1940, a neurolysis and scalene section were performed with 
complete immediate relief. Within two weeks after this procedure she was 


able to move the arm to any normal extent in regard to abduction, elev ation, 
and other motion. ; 


A brief iistcvical resumé is made of ¥ scalenus anticus syndrome. 


A study of 194 cases and analysis is supplied in tabular form. 


1. The symptoms are divided into primary symptoms and sec- 
ondary symptoms according to their frequency of occurrence. (See 


tables. ) 


2. The incidence and predisposine causes are listed in tabular 
form. 


The palliative treatment of these cases has not proved satisfac- 
tory in the true case of scalenus anticus syndrome. This is particu- 
larly so of the traumatic type. 


The operative treatment has given very satisfactory results. We 
recommend a neurolysis as well as anterior scalene section and many 
times also a section of the scalenus medius. Operation should not 
be proposed until all other possible lesions have been excluded. In 
some cases in which there is some doubt of diagnosis, injection of 
the anterior scalene muscle with | per cent novocain is a good con- 
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 . in normal times, the treatment of burns presents a major 
medical and surgical problem. Mortality statistics show that, 
of all accidental deaths in this country, those from burns rank third 
in point of incidence, being exceeded only by deaths from motor 
vehicle accidents and falls. Now that we are at war, this problem 
assumes far graver aspects, as modern warfare carries with it a 
casualty list in which the percentage of burns is extremely high. 
This being true, and in view of the fact that, of the numerous thera- 
peutic measures in use today, none is entirely satisfactory, it would 
seem that any method which offers a promise of advancement in 
this field deserves the thoughtful consideration of our profession. 


Burns are open wounds of the skin, and often of the subcutaneous 
tissues as well, and are subject to infection and other complications. 
The treatment, therefore, must be governed by the cause, degree 
and location of the burn, the presence of infection, and other fac- 


tors. In general, current procedures are of two types: open and 
closed. 


The open method is one of the oldest in use, and has not been 
surpassed in the management of infected burns and those of third 
degree. As is well known, aside from burn shock, the principal 
cause of death from burns is infection, and infections are effectually 
controlled by applications of warm wet saline dressings, which 
cleanse the wound and permit drainage, and, at the same time, do 
not interfere with cellular activity. Tub baths are valuable for 
cleansing badly soiled wounds; they involve danger of exposure, 
however, and, further, few hospitals are pengety equipped for such 
treatment. In extensive third degree burns, i. e., those wherein the 
regenerative layers of the skin are dest cea obviously, the in- 
jured surface must be covered with grafts. In these cases, also, 
some type of open treatment is necessary as a preparatory measure 
for the grafting operation. 


Since Davidson’, in 1925, revived the tannic acid eschar treat- 
ment, the closed method has been most widely used. In his work, 
Davidson employed tannic acid alone; later, Bettman’ suggested 
a combination of tannic acid and silver nitrate, whereby the eschars 
form more rapidly. These eschars, however, are thick and leathery, 
and thus present a distinct disadvantage in that, when infections 
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develop, they are difficult to remove. Occasionally, also, they cause 
constriction and gangrene when applied to an extremity. 


_ The aniline dye treatment, which was introduced by Aldrich’ in 
1933, is likewise widely favored. In his cases, Aldrich used only 
gentian violet, though subsequently brilliant green and neutral acri- 
Havine were added, the combination forming a specific agent against 
both gram positive and gram negative organisms. The chief disad- 
vantage of these drugs lies in the fact that they stain everything 
with which they come in contact. 


During the present European war, numerous reports have been 
received of new developments in this field in England. After the 
evacuation of Dunkirk, many soldiers with compound fractures 
associated with severe burns were placed in plaster casts and left 
with only a minimum of nursing care. Cohen* observed that these 
patients often obtained surprising results. Robson and Wallace* 
‘report success with applications of water-soluble sulfonamide in 
glycerin solution, especially on burns of the face, hands, scrotum 
and penis. Bunyan* has been the leader among those who advocate 

_ placing water-tight oiled silk or cotton envelopes over the involved 

areas and treatment by frequent irrigations with sodium hypo- 

- chloride solution. This method has the support of a number of 

_ medical men in England. Considerable equipment is required, how- 

ever, and careful nursing as well. Pearson, Lewis and Niven® 

recommend that the wound first be sprinkled with powdered sulfa- 

_ nilamide and enclosed in the envelope, and the irrigations carried 
out later, as indicated. 


Pickrell,* of Johns Hopkins Hospital, in an effort to determine 

more specifically the value of the sulfonamide drugs i in the treat- 
ment of burns, has used a solution of sulfadiazine in triethanola- 
mine. In his preliminary report of August, 1941, he reviewed 115 
cases in which the drug was applied locally. One hundred of the 
patients were treated in the out-patient clinic; the remaining 15 
were hospital patients. His results were most encouraging and ap- 
peared to promise an improved form of burn therapy. 


Because of Pickrell’s successes, when the Lederle Laboratories 
requested that we give their sulfadiazine preparation a trial, we 
felt justified in doing so. Accordingly, since October, 1941, we 
have been applying the drug as the initial therapeutic agent to all 
fresh burns seen on the plastic surgery services at the John Gaston 
Hospital (University of Tennessee) and the Methodist Hospital 
in Memphis. The preparation is a solution of 3 per cent sulfadia- 
zine in 8 per cent triethanolamine, the latter being a hizh-boiling, 

_ colorless, viscous liquid, alkaline in reaction, hygroscopic and misci- 
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parable to that of the simple aliphatic amines. When applied to the 
burned surface with an atomizer, the solution forms a translucent, 
eschar. We have used this preparation with extreme caution, 
ee alee - however, since a number of cases have been reported wherein the 
indiscriminate administration of sulfadiazine orally has been fol- 
lowed by crystallization of the drug in the urine and consequent 
blockage of the urinary tract, depression of liver function, and 
_ other effects, such as psychic and nervous disorders. Our plan of 
treatment, which is similar to that outlined by Pickrell, is as follows: 


TREATMENT 


; Immediately upon admission to the hospital, the patient is 

given emergency treatment for shock, present or impending, includ- 
ing sedatives, heat applications, saline infusion, and blood trans- 
fusion or, preferably, plasma transfusion. 


2. Cultures are taken from the burned areas in order that one 
_ may better judge the efficacy of the antiseptic properties of the drug. 


- 3. If shock is present or impending, no attempt is made to cleanse 
feo or debride the wound; the burned areas are immediately sprayed 
he i with the solution. Later, when the patient’s condition permits, all 
_ foreign material, blebs and loose tissue are removed and the wound 
again sprayed. When feasible, however, the wound is thoroughly 
cleansed before the solution is applied. Grease and all oily prep- 
ey an arations are removed with carbon tetrachloride or ether, and other 
mle substances with normal saline or soap and water. The sulfadiazine 
me _ preparation does not adhere well to greasy surfaces. Further, grease 
acts as a foreign body and is a potential source of infection. 


4. Following these emergency measures, the patient is trans- 
ferred to a bed covered with sterile sheets. When the extremities 
are to be suspended, a fracture bed is desirable. 


5. A heat cradle, of ample size to permit free movement of all 
the parts, is next placed over the patient, the head remaining out- 
side. The temperature within the tent is maintained at 85 to 90 
degrees F. This may be accomplished by placing an ordinary ther- 
mometer in the tent and checking it at frequent intervals; the prob- 
lem is simplified, however, by afixing an automatic thermostat to 
the bed. The patient's position is changed at intervals of two to 
four hours. 


The burned areas are sprayed with the sulfadiazine solution 
every hour during the first day, every two hours the second day, 
every three hours the third day, and every four hours the fourth 
day, or until the coating is adequate. Warm air, played over the 
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freshly sprayed area with a hand electric blower, such as is used in 
drying hair, hastens drying and eschar formation. Usually, after 
eight or ten days, the eschar begins to curl up around the edges 
and crack to some extent when flexed. At this time, it is advisable 
to cover the edges and cracks with gauze impregnated with sulfa- 
diazine solution, or sulfadiazine jelly or ointment, to protect these 
areas from secondary infection. If evidence of infection is seen 
through the eschar at any time, a window is cut over the area and 
wet dressings applied. If desirable, the eschar may be completely 
removed after one or two days, with saline solution or mineral oil 
dressings. 

In all extensive third degree burns, the eschar is removed as soon 
as the acute stage has subsided and treatment with wet dressings 
instituted to prepare the wound for grafting. Sheets of split grafts 
should be applied as soon as possible, as the earlier the graft is 
applied, the sooner healing takes place, the more pliable and stable 
the scar tissue, and the better the functional and cosmetic results. 
lf the third degree burns are small and scattered, however, it may 
be advisable to leave the eschar undisturbed for two or three weeks 
to permit epithelization of the deeper areas. 


In any case, the skin about the wound should never be neglected, 
but should be kept at all times in a clean, healthy state. 


7. A daily record is kept of the fluid intake and output, that the 
fluid balance of the tissues may be properly maintained. 


8. Daily urinalyses are made for the first six days and thereafter 
every second or third day, with particular attention to the presence 
of sulfadiazine crystals or red blood cells. If either is found, the 
drug is discontinued at once. 


9. The sulfadiazine blood concentration is also estimated daily 
for the first six days, and if it rises above 10 mg. per 100 c.c., the 
treatment is discontinued. We have observed that the concentra- 
tion is highest within the first two or three days. Regardless of how 
low it may be, however, should any clinical evidence of drug toxic- 
ity appear, the spraying should be omitted. 


10. Blood analyses, including total red cell counts, hemoglobin, 
total protein and hematocrit tests, are checked daily for the first 
six days and every three days thereafter. One must, of course, be 
able to interpret these tests, together with the clinical manifesta- 
tions, in order to carry out the fluid replacement therapy in an in- 
telligent manner. In the presence of burn shock, the blood proteins 
may be within normal limits, yet the tissue proteins may be low, and 
for this reason, the administration of blood plasma should be con- 
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tinued until the patient begins to recover from the shock. If the 
red cells remain low after the total proteins reach 5.5 mg. per 100 
c.c., whole blood should be given. 


: 1. Good nursing care is essential. It is necessary that only 
sterile bedding be allowed to come in contact with the patient, and 
‘ that the surroundings otherwise be kept as sterile as possible. Burns 
of the genitalia and perineum require special care in order to mini- 
mize infection and pain. The patient should be handled with sterile 
gloves, bed pans and urinals should be sterilized before use, and the 
burned areas should be cleansed by irrigations and applications of 
oil or cream after urination and evacuation. 
12. Following recovery from the acute stage of the injury, the 
patient should be placed on a diet of high protein and vitamin con- 
_ tent, in order that an optimum state of tissue nutrition may be 


Discu 


Cultures were taken from most of to the initial 
application of the drug and, without exception, were found to be | 
positive. In those cases wherein cultures were taken later in the __ 


course of treatment, for verification, the same organisms were 
found. Staphylococcus aureus, nonhemolytic streptococcus, B. sub- 
tilis and B. pyocyaneus were the organisms most frequently cul- 
tivated. 


In all of these cases, we have made daily blood concentration 
_ studies over a period of several days; unless the patient presents 
symptoms of toxicity, however, we see no necessity for repeating 
these tests after the first two or three days, as the concentration is 
ae before the coagulum begins to form. Further, although 
= urinalyses have been made for six days, this procedure also 
seems superfluous after two or three days, so long as the patient 
remains free of toxic symptoms and the urine excretion is ample, 
as indicated by the total! intake and output. 


Adrenal cortex hormone was administered hypodermically to 
those patients who presented a rapid, feeble pulse, low blood pres- 
3 Sure, and other signs of shock, on the assumption that some degree 

of suprarenal damage had resulted from the injury. Autopsies 

following death from burns, in both early and late stages, have 

_ shown a cloudy swelling and other signs of degeneration of the 

ou cortical portion of the suprarenal glands. For this reason, adrenal 

as cortex hormone has been a part of our burn therapy for the past 
: five years. 
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pneumonia was imminent, one of the sulfonamide drugs was given 
orally. 

Almost without exception, these patients have been partially or 
completely relieved of pain after the first few applications of the 
sulfadiazine solution. Only one patient complained of increased 
pain, whereupon its use was discontinued. Since the pain began on 
the second day of treatment, the patient apparently developed a 
sensitivity to the drug. The burn in this case was limited to the 
dorsum of the foot. As a rule, the local anesthetic effect of the 
preparation was sufficient to relieve discomfort and obviate the 
necessity for administering narcotics. 


Another patient, who had a second and third degree burn of the 
leg, on the eighth day of treatment developed a generalized urti- 
caria. This persisted for two days, causing considerable itching and 
discomfort, then disappeared as rapidly as it came. 


In a third patient, the sulfadiazine concentration of the blood 
reached a potentially dangerous height, i.e., 16 mg. per 100 c.c., 
on the second day of treatment, but dropped to 8.3 mg. on the fol- 
lowing day. A few red blood cells and sulfadiazine crystals were 
found in the urine, though there were no clinical signs of drug tox- 
icity. This patient was being treated for second and third degree 
burns of 45 per cent of the body surface. 


These three patients were the only ones of the entire series who 
presented any evidence of toxicity from the drug. 


In second degree burns, that is, those wherein the regenerative 
layer of the skin is not completely destroyed and epithelization takes 
place from the base threughout the surface of the wound, we have 
found that healing progresses satisfactorily under this regime, the 
eschar separating from the epithelized wound within ten to fourteen 
days. We are convinced that the firm splinting support of the 
eschar promotes that degree of immobilization which is so essential 
for epithelization. This is the same principle upon which the use 
of firm pressure dressings for skin grafts is based. We do not rec- 
ommend, however, that the sulfadiazine solution be applied to fin- 
gers or toes when the entire digital circumference is involved. One 
must be extremely careful to avoid constricting the circulation in 
these smaller parts. Sulfadiazine ointment or wet dressings are 
more suitable for such areas. 


Because of the discomfort of an eschar on the face, sulfadiazine 
ointment is also preferable for treatment of facial burns. We, as 
well as Pickrell, however, have sprayed the solution over the face 
in a number of cases, and have observed no harmful effects on the 
conjunctiva or other sensitive membranes. 
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The following cases illustrate the typical response of the wound 
to the sulfadiazine preparation: 


Case 9:—A white man, aged 50 years, was admitted to the hospital three 
hours after acquiring second and third degree fire burns of the left leg, in- 
volving 7 per cent of the body surface. Nothing had been applied to the in- 
jury previous to his admission. The burn was sprayed with the solution and 
the patient was placed in bed with a heat tent over the extremity. He volun- 
teered the information that his pain was relieved almost immediately after the 
first application. The treatment was continued according to the procedure 
described, a good eschar forming by the second day. Recovery was uneventful 
with the exception of a generalized urticarial rash which developed on the 
eighth day and persisted for two days. There were no other toxic symptoms. 
The sulfadiazine concentration of the blood never reached | mg. per 100 c.c. 
and blood and urine studies gave negative results at all times. This was the 
patient previously referred to, and the only one in the series who showed this 
hypersensitivity to the drug. 


By the twelfth day, the eschar began to peel off around the edges, revealing 
new epithelial growth beneath. The cracks and edges were sealed with the 
solution and a dry sterile dressing was placed over the area. The patient was 
dismissed on the sixteenth day, but returned two days later for removal of the 
eschar. The burned surface was found to be completely epithelized, with the 
exception of two or three small areas approximately | cm. in diameter. A thin 
dressing of vaseline gauze and a firm elastic stocking were then applied, and 
healing was complete within two weeks. The patient continued to wear the 
stocking while walking about, however, until the re-formed skin approached 
normal. We have found it advisable, following epithelization of burned 
areas of the lower extremities, to have patients wear an elastic stocking so 
long as any signs of active or passive congestion remain. 


Case 26:—A white man, aged 55 years, was admitted to the hospital with 
first, second and third degree fire burns involving parts of the face, head, neck, 
arms and shoulders, or approximately 20 per cent of the body surface. Wet 
dressings had been applied to the burned areas by the family physician before 
the patient was sent to the hospital. He was in some degree of shock on ad- 
mission, but responded to intravenous injections of glucose and saline, sed- 
atives, and a transfusion of 700 c.c. of blood plasma. While these measures 
were being carried out, the dressings were removed and the burns sprayed with 
the sulfadiazine solution. The patient appeared to be considerably relieved of 
pain following application of the drug. After a short time, his condition being 
materially improved, the burns were debrided and the spray again applied. 
He was then placed on sterile sheets under a heat tent with a temperature of 
90 degrees F. The sulfadiazine preparation was sprayed over the burned areas 
according to the method described until a good eschar was formed. The patient 
remained fairly comfortable. 


The sulfadiazine blood concentration reached a maximum height of 2.8 mg. 
per 100 c.c. on the third day of treatment, then fell to 2.3 mg. on the fourth 
day, and did not show more than a trace at any other time. The urine re- 
mained essentially negative throughout. The temperature reached a maximum 
of 103 degrees on the third day and thereafter subsided to normal. 


Removal of the eschar was begun on the twelfth day. By the eighteenth 
day, the face, head, neck and shoulders were covered with fresh epithelium, 
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though several small scattered areas of second and third degree burns remained 
on the arms and forearms. None of these areas were of sufficient size to re- 
quire grafting. Wet boric acid dressings were then applied to both upper 
extremities and changed daily. At the end of one week, the wet dressings were 
replaced by xeraform strips. The remaining areas healed nicely and the 
patient was allowed to return home on the thirty-eighth day. 


SUMMARY OF CASES 


Of the 50 patients comprising this study, all of whom had burns 
‘sufficiently severe to necessitate hospitalization, 31 have been dis- 
charged, completely healed. Nine are in the hospital at the present 
time, three of this number being prepared for skin grafting. In the 
table we have attempted to give a brief review of the entire group. 


The percentages of body surface burned were determined from 
a chart which accompanied the record of each case. By outlining 
the burn on these drawings, it was a simple problem to calculate 
within a few points the total surface. Areas of first, second and 
third degree burns were designated by varying the type of cross- 
hatching. In order to form a more complete picture, points of sec- 
ondary infection and surfaces requiring skin grafts were likewise 
filled in as the case progressed. 


Ten of the 50 cases of this series terminated fatally. In two of 
the ten, the burns were of minor degree. These are described below. 


Case 2:—A colored boy, aged 17 months, was admitted with scalds of sec- 
ond and third degree involving the neck and chest, or approximately 15 per 
cent of the body surface. The accident had occurred the day before and the 
burn was grossly contaminated and covered with grease. Cultures were 
positive for hemolytic staphylococcus aureus. The child was acutely ill, hav- 
ing a temperature of 104.4 degrees. A septic type of temperature persisted, and 
on the sixth day he developed a rapid, grunting respiration and expired shortly 
afterward, apparently from pneumonia. 


Case 18:—A colored woman, 74 years of age, had received second and 
third degree fire burns of the buttocks, comprising 8 per cent of the body sur- 
face. The patient was irrational on admission. Examination of the chest at 
this time revealed scattered rales throughout both lungs and a systolic murmur 
at the apex of the heart. She was also incontinent from the beginning, and it 
was impossible to prevent gross contamination of the wound. The tempera- 
ture varied between 98 and 101 degrees. Blood analysis revealed 2,950,000 
red cells and 8.5 Gm. hemoglobin. Despite a transfusion of whole blood and 
other supportive measures, she developed pneumonia on the fifth day and ex- 
pired on the sixth. 


In the following eight fatal cases, the burns were of major degree: 


Case 3:—A colored man, aged 80 years, had received second and third de- 
gree fire burns involving 55 per cent of the body surface: the neck, back, chest, 
arms and buttocks. He was in profound shock on admission to a hospital 
and died a few hours afterward. 
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GRAFTS ESTIMATING THE PERCENTAGE OF BURNED SURFACE 


PLASTIC SURGERY SERVICE 
W.M. ADAMS, M.D. 
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CasE 8:—A colored man, aged 40 years, was admitted with second and 
third degree fire burns involving 45 per cent of the body surface: the head, 
face, neck, chest, both arms and back. During the second week of treatment 
the third degree burns became infected, necessitating removal of the eschar 
and treatment with wet dressings and tub baths. The patient appeared to be 
improving and was able to walk to the bath. On the fifteenth day, however, 
his temperature suddenly rose and his pulse and respiration became rapid, and 
examination revealed pulmonary congestion. He died a few hours later, from 
the pulmonary infection. Blood and urine analyses eliminated the possibility 
of drug intoxication. 

Case 14:—A colored woman, aged 30 years, was admitted with second and 
third degree fire burns of 80 per cent of the body surface, including the neck, 
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trunk, arms and thighs. She responded remarkably well to the sulfadiazine 
therapy and was fairly comfortable. During the third week, wet dressings 
and tub baths (on a Bradford frame) were instituted to control the infection 

of the third degree burns. Improvement continued under this regime until 

the beginning of the fourth week; the patient then rapidly became emaciated, 
developed pneumonia, and died on the twenty-fifth day. She received four | 
transfusions of blood plasma and one of whole blood, and until the last few 
days she took nourishment well. At no time was there clinical or laboratory 
evidence of toxicity from the drug. 


_Case 16:—A colored woman, aged 28 years, had sustained second and third 
degree fire burns comprising 72 per cent of the body surface: the face, neck, 
trunk, and most of the upper and lower extremities. The patient was in ex- 
tremis when brought to the hospital, the accident having occurred nine hours — 
earlier. She died within thirty minutes, after receiving only one application of 
the drug, with supportive measures. 


Case 21:—A colored boy, aged 8 years, had second and third degree fire 
burns involving the face, neck, upper and lower extremities, and the major 
portion of the trunk, or 80 per cent of the body surface. Supportive measures, 

including 600 c.c. of blood plasma, were administered and the sulfadiazine 
- preparation was applied to the burns. He responded slightly for a short time, 
but expired approximately eight hours after admission, from primary shock. 


Case 22:—A white girl, aged 5 years, was admitted to the hospital several 

hours following second and third degree fire burns of 50 per cent of the body 
_ surface, including the entire trunk, upper thighs and buttocks, neck and chin. © 

_ She was in a semicomatose condition on admission and never regained full con- 

sciousness. Applications of the sulfadiazine solution to the burned areas seemed 

to relieve her restlessness, and she improved enced for t two or three days. On 


Case 28:—A white girl, aged 17 years, had second and third degree fire 
burns involving 30 per cent of the body surface: the face, neck, right arm, 
chest and back. She progressed nicely until the second week, when toxic 
symptoms appeared and her urine excretion was diminished. The third degree 
burns showed signs of secondary infection, though all the other areas re- 

mained clean. All forms of supportive therapy were administered: blood 
_ plasma was given once, and whole blood on two occasions. No signs of drug 
a - ae could be demonstrated by blood or urine analyses. On the six- 
_ day, she began to vomit, and the urine output fell to 150 c.c. on the 
eighteenth day. She died on the followi ing day, from uremia and pneumonia. 
Autopsy was refused. 
a Case 50:—A colored girl, aged 8 years, was brought to the hospital with 
fire burns involving the entire body surface with the exception of the scalp, 
ankles, and feet, or 90 per cent of the total. She was given glucose in saline 
_ solution intravenously, blood plasma, adrenal cortex hormone intramuscularly 
and other supportive measures, and the sulfadiazine preparation was applied 
ane _ without debridement of the burned areas. She responded only slightly for a 
_ short time, and died eleven hours after admission, from primary burn shock. 


The foregoing ten fatal cases represent a mortality of 20 per 
cent. As stated previously all the patients in this group required 


as 
\ 
poe 
4 = ax ie 
ale 
co 
es oy, lowing day. In the course of treatment, she received five transfusions of blood 
a Diacm=< ¢ 00 2 we othe alava meas os 
> 


ADAMS-CRAWFORD: SULFADIAZINE 
hospitalization. During the same period, 142 others with less se- 
vere burns were observed in the out-patient clinic, though not all 
of this number were treated with the solution. There were no 
fatalities in the latter group. In the total of 192 cases, therefore, 
the mortality was only 5.1 per cent. 


We feel that the mortality of 20 per cent in the series of 50 
patients treated in the hospital is misleading, as is so often true of 
any estimation of mortality rates from a small number of cases. 
Merely to state that a patient died from a burn involving 15 per 
cent of the body surface may fail to present the true picture. Not 
only must one consider the extent of the surface involved, but also 
the degree and location of the burn, its condition on the patient’s 
admission, the length of time which has elapsed since the injury, 
and the physical condition of the patient, as to age, state of nutrition 
and degree of shock. In 50 per cent or more of the patients brought 
to the hospital, the problem is further complicated by the fact that 
the tissue has already been anointed with any and everything that 
the hysterical attendant could find at hand at the moment of the 
accident. All these factors, obviously, have a definite bearing on 


From our experience in these 50 cases, we feel oe site prepara- 
tion of 3 per cent sulfadiazine in 8 per cent triethanolamine, though 
not a panacea, has definite advantages over all other closed methods 
of treatment of burns. (1) It makes the patient more comfortable, 
almost without exception; (2) it tends to inhibit infection, especially 
during the early period of treatment, and in this respect is unques- 
tionably more efficacious than either tannic acid or aniline dyes; (3) 
it does not stain the linen or bed clothing, as do the aniline dyes; 
(4) the eschar is slightly flexible, thus affording the patient more 
freedom of movement than is possible with the thick tannic acid 
eschar; and (5) when infection develops, the eschar is easily re- 
moved with dressings saturated with saline solution or oil. In view 
of these advantages, we are convinced that the drug deserves a 
thorough trial. We therefore plan to continue the treatment, using 
a modified formula, recently developed by the Lederle Labora- 
tories, which is composed of 1.5 per cent sulfadiazine in 5 per cent 
triethanolamine with the addition of aerosol, methocel and sodium 
benzoate, and is reported to make a more quickly drying eschar. A 
further report will be made when a larger group of cases has been 
accumulated. 
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PRECAUTIONS IN SURGERY OF THE STOMACH 
WarreEN H. M. D. 
Chicago 


D URING the past two or three decades numerous changes have 
pry taken place in the surgical care of patients with diseases of 
the stomach. The actual operating technic has changed but little. 
_ For the most part the changes have been related to preoperative 
and postoperative care, and the indications for operation. New 
knowledge of the physiology of the stomach and physiologic data 
affecting the body as a whole, have been important factors. 

; 

DIAGNosTIC PROCEDURES 
Perhaps one of the most common diagnostic procedures in the 
care of patients with symptoms referable to the stomach or duo- 
denum is the differentiation of peptic ulcer from hyperacidity and 
lesions of other organs. These are problems more acutely concerned 
with the internist and roentgenologist. Another common problem 
in differentiation presents itself in patients with right upper quad- 
rant symptoms resembling cholecystitis and duodenal ulcer. It is 
naturally important that the exact diagnosis be made since the treat- 
ment of each is so different, particularly since treatment of gall- 
bladder disease is largely surgical and treatment of uncomplicated 
peptic ulcers is largely medical. A very important feature in dif- 
ferentiation of these two lesions lies in the fact that peptic ulcers 
never produce pain as severe as gallbladder colic unless perforation 
is involved. A cholecystogram and a barium fill-up of the stomach 
will naturally be of great assistance. 


Since carcinoma of the stomach is much more prevalent in men 
than in women (ratio of about 3 to 1), this feature alone will be of 
diagnostic importance. Although carcinoma of the stomach develops 
only in the latter part of life (with a few exceptions), peptic ulcer 
may be present in early adult life as well. Unfortunately, carcinoma 
of the stomach produces very few symptoms in its early stages. In 
fact, unless the lesion is located in the pylorus, the tumor may have 
progressed to the point of inoperability by the time symptoms are 
sufficient to bring the patient to the doctor. This makes it impera- 
tive then that all patients complaining of dyspepsia, at least have a 
thorough examination including particularly barium studies. AI- 
though hypoacidity is an important laboratory evidence of cancer 
of the stomach, it must be appreciated that about 10 per cent of 
patients with cancer have a relatively normal gastric acidity. 


From the Department of Surgery, University of Illinois, College of Medicine, Chicago. 
Read before the thirteenth annual Postgraduate Surgical Assembly of The South- 
eastern Surgical Congress, Atlanta, March 9, 10 and 11, 1942. : 
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Although most ulcers in the stomach smaller than 3 cm. in diame- — 
ter will be benign, MacCarty' reports that 9.7 per cent of gastric 
ulcers smaller than this are malignant. Most ulcers on the greater 
curvature are malignant. The percentage of cancer in ulcerations 
at the pylorus is less, and ulcers on the lesser curvature still less. 


The most serious error commonly made by supposedly competent 
physicians in the treatment of peptic ulcer is the erroneous therapy 
of gastric ulcers supposedly benign, but which in reality are malig- | 
nant. Although the history of a typical carcinoma of the stomach ~ 
will be relatively recent, it must be emphasized that a history of 
several years duration does not rule out the possibility of a cancer, 
since probably 5 to 8 per cent of all cancers of the stomach develop 
in a pre-existing ulcer. This question of the development of cancer 
in pre-existing gastric ulcers has been controversial for years. Most 
authorities now agree that malignancy of the stomach has an origin 
in benign ulceration in the incidence about as given above. The 


seriousness of the error in treating a malignant lesion medically on 


the assumption that it is benign is obvious. If operation is postponed — 
more than a few months a tumor will naturally progress to the 
extent where it will be inoperable. Eusterman* has emphasized | 
the danger of making this mistake from the roentgenologic stand- | 
point and comments further that under medical treatment a carci- | 
nomatous ulcer may heal sufficiently to give the erroneous impression _ 
that it is benign. 
The experiences of Eusterman are borne out by Templeton and 
Schindler,* who have called attention to the fact that ulcers may & 
appear to have been healed roentgenologically, whereas they are 
ll active and unhealed pathologically. 


sti 


Since gastric hemorrhage may be of several types from the stand- _ 


point of source, it is obvious that the source of the hemorrhage be 


identified before much more than emergency care can be extended. 
Obviously any hemorrhage would call for treatment of the conse- 
quent shock by blood transfusion, etc. Hemorrhage from an ulcer | 
must be differentiated from hemorrhage from esophageal varices, | 
polyps and carcinoma. If the hemorrhage arises from an esophageal 
varix, search should be made for disease of the liver or spleen, of | 
the portal hypertension type. Splenomegaly will almost always be 
present regardless of whether or not the liver is involved as in a — 
typical Laénnec’s cirrhosis of the liver, or cirrhosis which accom- 

panies so-called Banti’s disease. Ordinarily, hemorrhage from a 

polyp, or cancer will not be of the massive yee wines produces" 
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severe shock, but it may occur. The age of the patient and the 
previous history of an ulcer for several years, perhaps with con- — 
firmation may furnish a positive diagnosis. If the hemorrhage is 
sudden and the physician has no previous data, x-ray or otherwise, 
it may be difficult to differentiate ulcer from cancer or polyp. | 
Naturally, the age of the patient will in many cases make the diag- 
nosis, in so far as cancer would be unlikely in a young person. 


Although patients having hemorrhage from a gastric or duodenal — 
ulcer usually vomit blood, the amount of vomiting is not at all pro- | 
 portionate to the severity of the hemorrhage. It is perhaps true 
_ that there will be more vomiting in the gastric hemorrhage than in 
a duodenal hemorrhage, and also that there will be less dark red 
blood in a hemorrhage from a gastric ulcer than from a duodenal 
ulcer. It is essential then that the physician use the patient’s physical 
condition as a criterion for the severity of the hemorrhage. Natu- 
rally, the pulse rate, blood pressure and other signs of shock will | 
constitute the most reliable manifestations presenting. ) 


One of the reasons for the extreme confusion existing in the - 

literature in the methods of treatment, mortality rate, etc., from | 
_ hemorrhage due to peptic ulcer lies in the fact that there is no | 
consistency in the definition of massive hemorrhage. From the _ 
standpoint of clarity, the term massive hemorrhage should not be © 

used except to signify that the hemorrhage has been sufficiently 

_ severe to produce shock with a blood pressure below 80 with absent 


= 


be sufficient to cause vomiting of several hundred cubic centimeters 

of bloody fluid, and the presence of tarry stools for several days, 
but no shock. Investigators who report low mortality rate in 
_ hemorrhage usually are dealing with a large percentage of such 
cases. In other words, the mortality rate of patients with massive 


_ There is no phase in gastric surgery in which there is more con- 
troversy than in the treatment of massive hemorrhage. Neither is 
there any phase in gastric surgery where the treatment is more 
difficult and unsatisfactory. Regardless of the method used, the 


a or barely palpable pulse. This type of hemorrhage in reality is Bar 
a seen in less than 10 per cent of all cases of hemorrhage from peptic | 
— ulcer. The usual type of hemorrhage is uration but ae 
hemorrhage producing shock, will vary between 20 and 40 percent. 
a a study of 76 cases of massive hemorrhage from peptic ulcer, eee ee 
fine Bohrer* noted that there was a ratio of 5 duodenal to 2 gastric 
a This increasing incidence in duodenal ulcers is of some value _ see Bix: 
the treatment, particularly surgical, but is not sufficiently over- 
whelming to allow one to assume that the duodenum is a source 
hemorrhage. 
mortality rate in the treatment of massive hemorrhage will be as 
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high as 25 per cent. Again I wish to differentiate sharply between 
massive hemorrhage and other types of hemorrhage from gastric 
lesions, not producing severe shock, and in which the mortality rate 
is only very slightly unfavorably influenced. Finisterer® was perhaps 
the first to emphasize and demonstrate the fact that any operative 
procedures in massive hemorrhage must not be later than 48 hours 
after the onset of hemorrhage. He noted that the mortality rate 
in patients having operative correction of hemorrhage more than 
48 hours after onset was 29.7 per cent, contrasted to 5.1 per cent 
when the operation was performed within the first 48-hour period. 
His figure of 5.1 per cent mortality rate in massive gastric hem- 
orrhage is somewhat utopian, and will certainly not be equaled in 
a large series of cases combined from various clinics. It is likewise 
well known that the mortality rate is much higher in the aged 
patients. There is a tendency throughout the country for surgeons 
to adopt the major principles of Finisterer’s routine, particularly 
that operation done several days after repeated massive hem. 
orrhages will be associated with a high mortality rate in spite of 
the fact that numerous transfusions have maintained a fairly good 
pulse and blood pressure. In other words, even though the red 
blood cell count and hemoglobin content of the blood have been 
maintained, the patient may be a surprisingly poor operative risk. 
One of the major features in the poor operative risk is hypopro- 
teinemia if such exists. 


Assimilating the experiences of numerous surgeons during the 
past several years it appears that if operation is performed in the 
presence of a massive hemorrhage from a peptic ulcer, the bleeding 
point itself must be attacked. In other words, either the ulcer must 
be excised or a gastrectomy performed (usually with excision of 
the ulcer). It appears definite now that ligation of vessels leading 
to the ulcer, pyloroplasty, gastroenterostomy and other tentative 
procedures are unreliable. Balfour® in a series of patients, upon — 
whom gastroenterostomy had been performed for massive hem- 
orrhage, showed without question that gastroenterostomy was 
ineffective in controlling the hemorrhage. On the contrary, gastrec- 
tomy is fairly effective. Walters and Cleveland’ reported 87 per 
cent good results in 112 such cases. 
Patients with gastric lesions are extremely apt to have deficiencies 
of caloric, mineral, vitamin or fluid intake. Treatment must be 

directed toward the discovery of these deficiencies and their cor- 
ee rection as soon as possible. Vomiting will usually be one of the 

chief symptoms of the deficiency as previously mentioned. How- 


PREOPERATIVE TREATMENT 
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ever, it must be stressed that vomiting is not necessary for the 
patient to have serious deficiencies largely because he is apt 
voluntarily to cut down on their caloric and fluid intake. This 
decrease in oral intake of food and water is brought about so 
insidiously that the patients themselves frequently do not appreciate 
the fact that they are not eating enough. Although loss of weight, 
to a certain extent, is an indication of the amount of food ingested, 
the doctor should nevertheless make detailed inquiry as to the 
amount and type of food and fluids taken. Perhaps the deficiency 
requiring the most immediate attention would be dehydration. This 
deficiency is corrected by intravenous, or subcutaneous administra- 
tion of glucose or physiologic saline solution, and amino acids (10 
to 15 Gm. per hour) as will be discussed later. A fairly common 
procedure usually indicated is to give 5 per cent glucose containing 
buffers which will likewise correct the mineral deficiency. If the 
patient has been vomiting, he may have a serious hypochloremia. 
If so, all the fluid given intravenously or subcutaneously should con- 
tain isotonic solution. Fully half the patients coming to hospitals 
complaining of gastric lesions will have serious vitamin deficiencies. 
These deficiencies include particularly vitamin C, and the various 
B components important among which are riboflavin and nicotinic 
acid. Anemia is common, as will also be hypoproteinemia. Since 
the normal fluid intake in an adult is in the neighborhood of 3,000 
c.c. per day, this quantity should be administered daily with the 
addition of fluids which might be represented by vomitus or drain- 
age from a stomach tube. If the patient has been vomiting, and 
appears to be in rather critical condition from the standpoint of 
dehydration, it may be wise to give him 4,000 or 5,000 c.c. of fluid, 
all of which contains salt, each day for a couple of days to obtain 
correction of the deficiency. One must be cautious, however, in the 
administration of large quantities of fluids containing salt, since a 
patient in normal electrolytic balance will not require over 1,500 c.c. 
In fact if much more is given he will develop a salt edema within 
a few days. This salt edema may not appear to be seriously 
damaging to the patient, but obviously does no good. If there is 
vomiting, or gastric retention, the stomach must be decompressed. 
When the tube is put down, the stomach is aspirated to determine 
how much is present, and from the history of intake during the 
few hours previously one can determine the severity of retention. 
The amount of fluid obtained by decompression must not be neg- 
lected in computing the patient’s intake. In other words, if 1,000 
c.c. are obtained by decompression, an equivalent amount must be 
added to his parenteral intake. 
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mission. If these patients cannot take food by mouth, the vitamins, 
particularly C and B complex must be administered subcutaneously, 
or intravenously. The average daily requirements for an adult are 
thiamin 2 mg., ascorbic acid 70 mg., riboflavin 2.5 mg., and niacin 
20 mg. Since there is probably a deficiency, the intake during the 
first few days should be much greater than this daily requirement. 
If the patient has considerable pyloric obstruction, and is in such 
serious imbalance (electrolytic, etc.) it may require several days to 
bring him up to the level of a reasonably good operative risk. It is 
important that the therapy mentioned be instituted immediately, 
and given daily since it is impossible to give sufficient calories by 
intravenous glucose to meet the daily body requirements. There- 
fore, during these days of preoperative care much of the glucose 
may be 10 per cent instead of 5 per cent. It may even contain 
buttered solution, but the solution then becomes fairly hypertonic | 
and may act as a rather strong diuretic, actually washing out | 
electrolytes, plasma, etc. However, if such a hypertonic solution is — 
given at a rate not more than 450 c.c. per hour, little of the glucose 
will be spilled over through the kidneys, and the diuretic effect will 
not be serious. 

Hypoproteinemia is corrected by the administration of blood or 
plasma. If the patient is anemic, whole blood should be given, other- — 
wise plasma alone may suffice. 


Needless to say, administration of food and fluids by mouth — 
should be utilized if possible. The history of vomiting and the — 
amount of retention encountered by the stomach tube will determine — 
how much food and fluid may be administered by mouth. If the 
patient is able to take considerable food by mouth it will naturally — 
be possible to get him into much better condition from the stand- 
point of an operative risk, since intravenous glucose alone is in- — 
sufficient to maintain body needs. The intravenous administration | 
of amino acids, (Elman*) promises to be very helpful in bring- 
ing these patients back to a normal nitrogen balance and blood 
_ protein level. It can now be given intravenously in quantities up to 
10 to 15 Gm. per hour without significant danger of reaction and — 
without appreciable spillage through the kidneys. Its use in these 


a undernourished patients who are able to take only a small amount — 
of food by mouth is strongly recommended. 


Patients may be able to take a moderate amount of food, but 
may develop a moderate gastric retention. To offset this it is good 
practice to irrigate the stomach daily, if it appears that continuous 

suction is not necessary. Gastric lavage is of course strongly indi- 
cated, the night before and the morning of operation. 
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It may, therefore, take four to seven days to prepare these 
patients for operation. Naturally, the most urgent reason for 
operation will be the presence of obstruction, which may be pro- 
duced by carcinoma, peptic ulcer or even benign tumors. If the 
patient is taking sufficient food by mouth to maintain body require- 
ments, it will be desirable to continue preoperative treatment for at 
least a week, since it usually takes about that long for the vitamin 
balance to be restored to the point where physiologic function 


approaches normal. 

Preoperative care might be summarized as follows. 


PREOPERATIVE MAN: AGEMENT 


Determine amount of gastric retention. 
(a) Gastric decompression ? 

Correct dehydration. 

Correct electrolytic imbalance (especially chincide): 

Correct anemia. 

Correct hypoproteinemia. 

Vitamin therapy. 

Supplement carbohydrate intake with intravenous glucose. 


ANESTHESIA 


There is no agreement as to the type of anesthesia advised for 
operations on the stomach. In general, however, gas, ether or 
spinal anesthesia are most commonly used. Since numerous studies 
reporting pulmonary complications following different types of 
anesthesia show fully as great a percentage of complications with 
spinal anesthesia as with ether, the advantage of spinal anesthesia 
has been neutralized or lessened. I am of the opinion that gas-ether 
is the anesthesia of choice unless there are some existing pulmonary 
lesions which would, therefore, complicate the use of a general 
anesthetic. 


OPERATIVE CONSIDERATIONS 
BENIGN LeEsions.—Naturally, the most common benign lesions 


of the stomach requiring operation will be peptic ulcer. It is well 
known, of course, that duodenal ulcer is more common than gastric. 


Indications for Surgery in Peptic Ulcer—It is now generally 
agreed by all internists and nearly all surgeons that operation is 
contraindicated in patients with peptic ulcer without obstruction, 
until an adequate trial with medical therapy has been instituted. 


Perforation obviously demands immediate operation. If the 


perforation has been very little time need be consumed in 
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preoperative preparation. A simple closure of the perforation with 
some interrupted sutures, perhaps anchoring the omentum to the 
repaired site will be sufficient to take care of the lesion. It is gen- 
erally agreed that gastroenterostomy and gastric resection should 
not be done in these cases particularly as a routine. 


A bleeding ulcer which is accompanied by a history of severe 
hemorrhage likewise may be considered a condition in which opera- 
tion is strongly indicated. 


In spite of adequate medical therapy, there is a relatively high 
percentage of patients whose symptoms do not respond to medical 
treatment. These may be spoken of as intractable ulcers which are 
usually associated with an unusually high acid in the gastric content. 
Unfortunately, many patients, particularly those in the lower social 
strata, either refuse to take the time to indulge in adequate medical 
therapy, or do not have the opportunity of obtaining the various 
articles of diet recommended. In this type of patient we learn to 
become slightly more radical in our advice regarding operation. 


Obstruction is a strong indication for operation and may be indi- | 
cated in duodenal or gastric ulcer. However, an obstruction is usual- 
ly encountered in patients with duodenal ulcer of long standing. 
When the obstruction is organic, that is, produced by scarring about — 
the site of ulceration, medical treatment will be of little avail except — 
to improve the operability. However, organic obstruction must not 
be confused with functional obstruction as produced by pyloric | 
spasm. Pyloric spasm of a degree producing almost complete ob-— 
struction is frequently encountered in patients who suddenly lose 
patience, go off their diet, partake of alcohol and smoking. It will — 
frequently be difficult to distinguish between these two types of ob-— 
struction. In general, however, the history will lead one to an ac- © 
curate differentiation in so far as the presence of a gradually in- 
creasing amount of vomiting over a period of several weeks is sug- 
gestive of organic obstruction. Likewise, when an ulcer which has 
been under fairly good control for several months, produces vom- 
iting and pain of two or three days’ duration following dietary in- 
discretion, the vomiting is apt to be functional due to spasm. 


Although a gastric ulcer in itself does not strictly constitute an 
indication for operation yet I wish to emphasize strongly the danger 
of treating these patients medically. Reference has already been 
made to the fact that the x-ray is by no means infallible in disting- 
_ uishing between a benign and a malignant ulcer. Neither is a sug- 

- gestion of healing, as determined roentgenologically, reliable. The 
clinician must therefore have very good evidence that the lesion is 
_ not malignant, and must submit the patient for operation in case 
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relief is not obtained within three or four weeks. Such patients 
even though the lesion may be benign are apt to come to surgery 
ultimately. If an operation is to be required six months hence, it 
might as well be performed now and that period of unsatisfactory 
therapy obliterated. The treatment of a malignant ulcer by medical 
means is absolutely unforgivable, since more than a few weeks is 
apt to make an inoperable tumor of an operable tumor. This state- 
ment is particularly true and important when we realize that gastric 
carcinoma is so insidious, producing few symptoms until late in the 
disease. 


Type of Operation—There has been a very pronounced trend 
in gastric surgery during the past six or eight years to utilize gas- 
trectomy more and more in the treatment of peptic ulcer. A gastric 
ulcer usually is treated surgically only by local excision or some form 
of gastrectomy, although gastroenterostomy is occasionally advis- 
able. The relatively high incidence of gastrojejunal ulcer (3 to 6 
per cent) following gastroenterostomy for duodenal ulcer, has led 
the surgical profession to shift away from this type of operation. 
However, if considerable obstruction is present either in duodenal 
or peptic ulcer, gastrectomy is apt to be associated with a relatively 
high mortality rate. Gastroenterostomy may then be permissible 
from two standpoints: (1) high mortality rate associated with 
gastrectomy, and (2) the fact that the presence of obstruction of 
considerable duration usually leads to a diminution in the amount 
of gastric acidity, thereby decreasing the incidence of gastrojejunal 
ulcer. It is now known that increased gastric acidity is the chief 
factor in the development of a gastrojejunal ulcer. It may even be 
the chief factor in the development of the original ulcer. It is ob- 
vious then that in patients with high acid without serious obstruc- 
tion, gastrectomy is the treatment of choice. It is my opinion that 
if gastroenterostomy is performed, the stoma should be unusually 
long allowing as much neutralization as possible from the duodenal 
secretions, bile and pancreatic juices. I am convinced that a long 
stoma allowing neutralization cuts down the incidence of gastro- 
jejunal ulcer. 


As stated above, in patients having a high gastric acidity with 
partial or no obstruction, with or without a history of hemorrhage, 
gastric resection is the procedure of choice. The mechanism of 
relief following gastric resection is dependent largely upon diminu- 
tion in the amount of acid secreting glands in the stomach. Since 
most of the acid secreting glands in the stomach are in the body and 
fundus, it is important that most of this portion be removed. Even 
though relatively few glands exist in the pylorus, it should be re- 
sected if possible. The resection therefore should be high, obtain- 
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ing at least two-thirds of the stomach. Removal of insufficient 
amount of stomach increases the probability of development of a 
gastrojejunal ulcer, a complication which follows gastric resection 
for ulcer in | to 2 per cent of cases, contrasted with an incidence of 
3 to 6 per cent in gastroenterostomy. 


Difference of opinion exists as to the necessity of removing the 
ulcer when operation is performed for a lesion in the duodenum. 
Some surgeons make extreme effort to resect the ulcer even though 
it is buried in the pancreas and so low that it impinges on the 


Fig. 1. This ulcer, located at the pylorus, measured only 1 by 2 cm.; it was 
punched out, revealing no hyperplastic areas. It therefore appeared benign, 
even grossly, but was malignant (See Fig. 2), thereby illustrating the danger 
of treating gastric ulcers conservatively. 


sphincter of Oddi. I believe that resection of these ulcers will re- 
sult in more grief than benefit, chiefly because when the ulcer is lo- 
cated in this position, closure of the duodenal stump is extremely 
difficult. It is well known that leakage through an incompletely, or 
carelessly closed duodenal stump is perhaps the greatest factor in 
mortality. Even if there has been a history of hemorrhage, [ still 
think that resection of the ulcer would not be necessary to obtain 
relief from the recurrent hemorrhage. Occasionally, the ulcer is 
so extensive that resection at the pyloric ring does not leave sufh- 
cient duodenum to obtain a satisfactorily closed stump. On these 
occasions, I cut across the pylorus about one inch above the ring 
and dissect off the mucosa from the muscularis. This is a simple 
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procedure done rapidly and with no hemorrhage. This obliterates 
the possibility of acid secretion and its outpouring onto the old ulcer, 
which would be disastrous in so far as healing would probably not 
take place. Removing the mucosa removes the acid-bearing portion 
of the pylorus (only 1 per cent of the entire stomach) and in addi- 
tion allows a satisfactory closure of the pyloric stump. 


In general, the various types of pyloroplasty are losing favor as 
has been noted by Thorlaxon and Hay’, and others. I do not utilize 
these procedures much, but can see a use for them in patients with 


Fig. 2. Section taken from ulcer illustrated in Fig. 1. On the left are norma! 
gastric glands, on the right is carcinoma. 


hyperacidity, diagnosed as intractable ulcer, but which at operation 
have evidence of no ulcer or minimum ulceration. Pyloroplasty in 


this group of patients would appear to be adaptable. 


MALIGNANT Lesions.—I prefer a midline incision which allows 
access to both sides of the abdomen. Unfortunately, the percentage 
of inoperability in patients with gastric carcinomas is extremely 
high, being given as 25 per cent by Zollinger'’. This unfortunate 
circumstance makes it obvious that trivial dyspeptic symptoms must 
be investigated for possible carcinoma. 
ple 


Certain principles regarding t 


tions for resection are 
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worthy of discussion. In general, it would appear that resection 
should not be done if all the nodes cannot be obtained in the re- 
sected mass. This is not true. Resection is usually indicated if the 
primary tumor can be removed with relative ease even though a few 
nodes may be palpable in the hilum of the liver or even in the liver 
itself. I believe this firmly because resection eliminates the ulcer 
which gives rise to constant, chronic hemorrhage and loss of plasma. 
Moreover, experience has shown that on many occasions when 
metastatic nodes were left because of inaccessibility, five and ten 
year cures were obtained. This suggests that removal of the pri- 
mary source sometimes slows up the metastasizing processes. The 
size of the tumor is not important in the determination of opera- 
bility except as it effects the ease of removal. 


Type of Operation—When the tumor is obviously inoperable and 
when obstruction is significant, gastroenterostomy is indicated. 
Strangely enough, several authors (Auschutz’' and others) have 
shown that gastroenterostomy in carcinoma of the pylorus prolongs 
life only about a month beyond that obtained without operation. 
However, I urge gastroenterostomy when the obstruction is fairly 
complete, particularly since obstructive symptoms, which are dis- 
agreeable to the patient, can be eliminated. 


For the operation of resection I prefer the Polya technic. The 
posterior type would appear to be superior to the anterior type, on 
the basis that in the latter method the jejunal loop must be longer, 
and some obstruction of the jejunum leading from the anastomosis 
might occur because of pressure produced by the cokon. However, 
when the mesocolon is thick and short, and a high resection indi- 
cated, as will frequently be the case, it may be impossible to do a 
posterior resection and bring the edge of the opening in the meso- 
colon up to the gastric stump for approximation. In such cases | 
think that the anterior anastomosis is the procedure of choice. This 
obliterates the tension on the stomach and the mesocolon and at the 
same time saves several minutes operating time. I consider either 
Billroth-I, or Billroth-II operation for carcinoma of the stomach 
undesirable, largely because in the Billroth-I operation, removal of 
an adequate amount of stomach is apt to produce tension on the 
suture line between the duodenum and gastric stump. Even in the 
Billroth-II operation there is apt not to be sufficient stomach left 
into which a gastroenterostomy stoma can be implanted, if the sur- 
geon has resorted to wide excision of the lesion. A Hofmeister- 
Finsterer type of operation which shortens the anastomotic line has 
an advantage, in so far as the jejunal loop need not be as long as in 
a Polya type of operation. Although I have no criticism of this type 
of operation, I prefer the Polya, perhaps because of habit. 
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POSTOPERATIVE CARE 


The care of the patient after operation has almost as much in- 
fluence on mortality as has preoperative care. Undoubtedly two or 
three decades ago many deaths could have been attributed to in- 
adequate postoperative care. One of the important features is the 
maintenance of fluid and electrolyte balance, as has already been 
discussed. Continuous gastric decompression is practiced routinely 
by me for about 48 hours when obstruction is more than trivial. 
This relieves the postoperative gastric retention, thereby decreasing 
tension on the suture line, and preventing reflex symptoms from gas- 
tric dilatation. Most patients undergoing gastric resection for car- 
cinoma should have a postoperative transfusion as a routine prc- 
cedure. The position of the patient should be changed frequently 
since they are usually elderly people prone to develop pneumonia. 
Water by mouth is encouraged as soon as the patient is conscious, 
in order to wash out the tube and keep it open. Fluids should be 
increased beyond 3,000 c.c. per day depending upon the amount of 
fluid obtained by suction. If a double lumen tube has been inserted, 
fluid can be aspirated from the stomach and be reinserted into the 
jejunum. This has a marked advantage, and is advised particularly 
because an adequate caloric intake can be established much more 
readily. If the patient vomits after removal of the tube, reinsertion 
is usually indicated, at least to ascertain whether or not significant 
gastric retention is present. In general, if less than 200 c.c. of fluid 
is present in the stomach, it may be removed in two or three hours. 
If more than 300 or 400 c.c. is present, it is obvious that consider- 
able retention is present, and the tube should be left in for another 
24 hours or more depending upon the amount obtained in each 12 

period. 


INFORMATION GAINED FROM ANALYSIS OF CASES 


During the past 5 years 63 gastrectomies have been performed 
in the Illinois Research Hospital for lesions summarized as follows: 


(1936-1942) 
Number Deaths* 


Benign tumor 
Gastric ulcer 
Duodenal ulcer 
Gastrojejunal ulcer 


Total 


* Does net include one death following resection of part of the transverse colon and 
stomach for a carcinoma of the colon invading the stomach. — ao 
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It will be noted that 11 of the 63 were for duodenal ulcer. In 
fact during this period gastroenterostomy has been performed in 
ulcer patients only for duodenal obstruction of severe degree. The 
mortality rate in gastrectomy was 7.9 per cent exclusive of a patient 
who had a resection of the transverse colon with a part of the stom- 
ach for a carcinoma of the colon. The chart reveals that the mor- 
tality rate is not much less in resection for ulcer than in resection for 
carcinoma, but in a larger series would quite certainly be higher in 
the latter group. More precaution regarding preoperative therapy, 
transfusion, etc., must therefore be taken in patients with carcinoma. 
Of the 5 deaths, 2 resulted from leakage at the duodenal stump, 2 
were sudden and of cardiorespiratory origin (not pneumonia) and 
one due to urosepsis. This small series indicates clearly the impor- 
tance of obtaining an excellent closure of the duodenal stump with a 
double row of sutures. If there is any indication that closure is 
unsatisfactory because of tension, inadequate blood supply, etc., 
the stump should be covered deeply with omentum against the 
pancreas with the hope that any leakage and its serious consequences 
might be limited to a local area if possible. 
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TRAINING THE MEDICAL DEPARTMENT SOLDIER 
Geratp H. Teascey, M. D. 
_ Captain, Medical Corps, Chief Medical Service 
School for Medical Department Technicians 
_ William Beaumont General Hospital _ 


E] Paso, Texas 


of physicians on active duty as medical 

cers, and with the probabilities facing the profession that 
thousands more will be called to duty, there is certain to be a ques- 
tion in the minds of physicians everywhere regarding the training 
of the men who work in the various medical installations. A little 
consideration and thought devoted to this problem brings to mind 
- immediately the fact that thousands of men will be needed in hos- 
_ pitals, medical detachments, medical field units, and other medical 
: _ Stations. Knowing that the vast majority of the general public and 


pele arises, how are these men found to fill the necessary positions ? 
The answer is simple, these men are not found! They are trained 
to fill these positions. The manner of training is discussed in this 
article in an effort to inform the civilian physician as to what he 


As teaching space permits, officers called to duty are sent to the 
Field Medical School, Carlisle Barracks, Pennsylvania. These ofh- 
cers are given an intensive review in the basic principles of medical 

_ military information. For a period of one to three months they 


then are given the positions as workers in the units. 
- After such a review, these officers are fitted with the primary 

nowledge of medical military affairs. With the training they have 
had previously in various educational institutions they have the 
background of organized thought and can learn more about med- 
‘ical military affairs as they continue in the service. Not all officers 

re sent to this school, but those who are assigned to duty at all 
of the medical department teaching centers did receive this train- 


‘ing. Others are being sent as rapidly as possible. 


_ From this station, certain officers are sent to Medical Replace- 
ment Centers. At the present time, there are four of these: Camp 
Lee in Virginia, Camp Grant in Illinois, Camp Barkley in Texas 
_and Camp Robinson in Arkansas. At these centers, medical officers 
staff medical training battalions, where they are responsible for the 
_ instruction of new selectees in the basic principles of military knowl- 


NOTE: The ideas expressed are those of the author and not those of the Surgeon 
General’s Office. 
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edge. This work includes such training as infantry drill, rolling of 
the pack, personal equipment, organizational equipment and the 
duties of soldiers in various medical installations. Thus, we can see 
that in addition to the necessary medical knowledge, these officers 
must be developed in leadership, personality, and the principles of 
military knowledge that are common to ail branches of the service. 
They are assisted in this by a cadre of trained men who form the 
working nucleus of each battalion. 


The selection of enlisted soldiers for the various branch replace- 
ment training centers is carried out by means of the Army Classi- 
fication System immediately after active duty status. The records 
of the classification system consists of a card carrying the individ- 
ual’s name and a description of his interests, hobbies, and the first, 
second and third choice of work to which he is fitted. These cards 
are completed after an interview with each soldier by officers who 
are especially trained in this type of work. Those soldiers who, by 
their previous experiences or training, show an interest or knowl- 
edge of medical affairs are assigned to the medical department. 
They are sent directly to one of the Medical Replacement Training 
Centers where their real introduction to military life begins. 


It is apparent from this brief resumé and the selection of officers 
and men that the lack of knowledge concerning military problems 
would be tremendous. However, due to the previous training of 
physicians, the medical officers in nearly every instance have been 
able to measure up to the requirements and have developed order 
and military discipline from a state of complete ignorance of such 
routines. 


Upon reaching the medical centers, the men are assigned to one of 
the medical training battalions. Usually each battalion consists of 
four companies of 250 men. Of this number, 222:are selectees. 
The remainder are men previously trained, mentioned earlier, who 
have had previous military experience and were assigned to these 
companies as a cadre to assist in the training of the new men. Thus, 
each battalion had approximately 1,000 selectees who are to be 
trained as medical soldiers. 


The classification cards were examined by the commanding ofh- 
cer and the plans and training officer of the battalions. Those men 
who showed evidence of having special training in stenography, 
shorthand, and other office duties were sent to a special clerk’s 
school. Some men were trained as mechanics, and others as cooks. 
Special teaching personnel was available for each of these groups 
with a large number of typewriters, trucks, and company kitchens 
to use ~ purposes of training. These special classes dic ‘Not start 
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until after the first two weeks of basic military training. ae 


The basic military training which is given to all soldiers in the 7 
Army consists in instruction concerning infantry drill, military 
courtesies and discipline, first aid, personal hygiene and sanitation, | 
_ personal equipment, and certain items of organizational equipment. 
_ There is no definite line of demarkation between the second week 
and the beginning of the technical training in the third, but there 
_is a gradual change from the basic training to the other instruction. = 
The special classes in office work, mechanical training and cooking © 
leave the main part of the battalion at this period. The men re- 
maining are given training in various functional units of the med- 
ical department. This may include any of the units such as dispen- 
a _saries, mobile hospitals, fixed hospitals, medical regiments, medical 
3 ee detachments and medical battalions. For each unit there is a certain 
amount of equipment available for the demonstration and applica- 
ig tion of the work done in that unit. It is the opinion of the medica] 
ie yea that lectures alone are of insufficient training value, 
and therefore each lecture is followed by a period of demonstra- 
tion and application of the problem concerned. For example, a 
medical detachment is trained in the duties of a company aid man 
and the work of a battalion aid station so that each man is able to 
do any of the jobs which are to be performed in that unit. As you 
go back from the line of battle to the collecting company, clearing 
station and the work of the ambulance platoon or company, the 
actual battle conditions are simulated. Men are marked as “patient 
‘injured in conflict,” brought back to the aid station by the litter 
bearer squad, dressings or splints are applied as indicated, and from 
this unit are transported back to the next echelon. This work is 


_ Thus the men who remain at the medical department replacement 
center for thirteen weeks are, upon leaving, possessed of a fairly 
_ well rounded fundamental knowledge of the duties of the medical 
department. These men are then sent throughout the United States 
‘to various tactical units, station hospitals, general hospitals and 
mobile units of the Medical Department. The period of training 
originally planned for thirteen weeks has now been reduced to eight 
__ weeks and although it is fully realized that these men are not ade- 
quately trained as medical soldiers, there is no doubt that the foun- 
_ dation which they receive at the medical replacement centers is an 
_ entering wedge into the field of the Medical Department. 


Before leaving the replacement center each man’s card is re- 
examined and those who have shown particular ability in any form 
of work are sent to schools for Medical Department technicians. 
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These schools are located in connection with named general hos- 
pitals throughout the country, where special departments are set up, 
whose function it is to further the training of these men. The tech- 
nician’s school is subdivided into the following sections: dental, 
laboratory, pharmacy, medical, surgical, veterinary, and x-ray. 


~When the men reach these schools, those with the highest educa- 
tional background are placed in the units requiring high technical 
training such as laboratory, x-ray and pharmacy. These, with the 
dental and veterinary groups are kept for a period of three months’ 
training. During these three months the men spend seven hours a 
day in the actual work of the department concerned. As a result 
of this intensive training, the men who leave these sections will 
make excellent technicians when properly supervised at whatever 
hospital units they are assigned. The medical and surgical group 
are kept for only eight weeks during which time four weeks are 
spent in lecture work and the last four weeks spent on hospital 
wards. These men leave the technicians’ school with a rather com- 
plete knowledge of the workings of military hospitals, the records 
which must be kept, and the general nursing care of patients. Their 
education has advanced to a point where, with the aid of the nurses 
of the Nurses’ Corps, and the medical officers of the hospitals to 
which they are assigned, they can be of tremendous assistance in 
the care and treatment of the sick and wounded. Practical work is 
especially emphasized. 

As these soldiers leave the technician’s school they will be as- 
signed to various fixed and mobile units and installations. Thus, 
from this group will come medical department soldiers who can 
adequately assist in care for the dental, laboratory, x-ray, and nurs- 
ing requirements. Members of the civilian medical profession who 
wonder what type of assistants they will have in their-duties as ofh- 
cers when they are called to active duty, can be assured of the full 
cooperation and support of those enlisted specialists who have suc- 
cessfully graduated from the Medical Department technician’s 
schools. 


The aim of the Medical Department is to provide the best med- 
ical service possible for the sick and wounded personnel. Perhaps 
other than food, adequately prepared and served, there is no more 
important factor contributing to the high morale of troops than a 
feeling of confidence in the medical care. A soldier loses his fear 
of injury if he feels confident of medical service promptly and prop- 
erly administered. This fact is well known to those of combat ex- 
perience and to the Medical Department. 
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CHRONIC PELVIC DISEASE RESULTING 
FROM CHILDBIRTH 


Improved Operative Technic _ 
R. J. Witkinson, M.D., F.A.C.S. 
Huntington, West Virginia 


§ ier years ago I reported a series of 872 hysterectomies 

and in analyzing this series I was impressed by the great num- 

ber of patients who attributed their condition to childbirth. With 

this fact in mind an attempt has been made to further the study 

of this particular type of case, since in my early series they were, 
simply classified as patients in whom a hysterectomy was deemed 
advisable. 

history in which they complained of vaginal discharge; backache ; 
when on their feet; disturbed function manifested either 


cided that in these chronic cases, with an enlarged otaexy 
uterus and with marked varicosities, defundation was superior to 


a simple suspension in that many of our patients returned following _ 
a suspension complaining of backache and the usual pelvic discom- © 
fort, not to mention a definite percentage who were experiencing ‘ 
menstrual difficulties. Examination revealed that the uterus was 


effect upon the final results; therefore, I concluded ‘dae the exces, 
sive weight of the uterus was the real cause for these recurrences. 


A follow up study convinced me that after doing a ianaon 
together with appropriate vaginal repair and cervical arpa 


perience the usual menopausal symptoms as did those in whom ‘he: Ee 
entire uterine mucosa had been removed. It should be remembered 

that we are dealing only with the long standing chronic case where 

permarsent circulatory changes have taken place as manifested 

ealizing that the question of applying the proper surgical pro- se 

_ cedure for this type of case was controversial, I elected to inter- ai 
_ view by questionnaire some of the leading gynecologists and sur- _ 
_ geons of the United States and Canada. Of the twenty-five ques- _ 

Read before the thirteenth annual Postgraduate Surgical Assembly of The South 


_ eastern Surgical Congress, Atlanta, March 9, 10 and 11, 1942. Moving pictures were 
shown to illustrate the lecture. 
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tionnaires mailed to gynecologists, eighteen favored me with a 
reply. For those who cooperated in this study I wish to express my 
deep appreciation, for, I am sure, this information will add con- 
siderable interest to this study and will, no doubt, be helpful to 
eliciting a free discussion. 


The following table will show the questions aske he 
Taste No. 1 
’ Questionnaires Were Mailed to Twenty-Five Leading Gynecologists. 
Eighteen Answers Were Received 


QUESTIONNAIRE 
Chronic Female Pelvic Disease Resulting From Childbirth. Ages 30-40 


_ History: Vaginal discharge, backache, discomfort lower abdomen. Disturbed _ 
_ menstrual function manifested either by metrorrhagia or menorrhagia. In- 
creasing nervousness. Not relieved by local treatment. 


Examination: Lacerated or relaxed perineum. Ulcerated and torn cervix. 
Enlarged, retroverted uterus. 


1. A Do you advise surgery? 
Answer 


Panhysterectomy 
Subtotal 

Suspension 10 


Questionable 
If hysterectomy is done, subtotal or complete, do your patients 
complain of increased nervousness accompanied by the usual meno- 
pausal symptoms? 
Answer 6 
11 


No Answer 1 


If subtotal hysterectomy with conization of cervix is done, what 
percentage of your patients subsequently develop carcinoma of the 
cervix? 
Answer 
A few cases of carcinoma have been 
seen who have had hysterectomy 
done previously but the cervix was 
not removed by either conization 
or Sturmdorff amputation. 


If some type of uterine suspension is done, please state the method 
used. 


Answer Modified Gilliam 
Olehausen 
Mayo-Simpson 
Webster-Baldy 
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After one year what percentage of these cases has a recurrence of 
backache-menstrual irregularities ? 
ly upon whether the backache is 
primarily due to pelvic disease. 
The menstrual irregularities are 
rare. 
In this group of patients with chronic pelvic disease what per- 
centage is relieved of all symptoms following surgery ? 
6 Completely 
relieved 
6 Unable to 
or did not answer. 


Do you follow your cases by either examination or questionnaire 
for a period of at least one year before determining your per- 
centage of cures? 


Undecided 


Do you think the ovaries degenerate after a period of three o or four 
years following hysterectomy ? 


Undecided 
Do you advise the use of an estrogen following hysterectomy? _ 

No 

When necessary 


In tabulating these replies an earnest effort has been made to be 
impartial and adhere to the facts, as I interpreted the answers. 
However, in some instances the answers were not entirely clear 
and were supplemented by letter or rather lengthy explanation. 


In analyzing these replies I am first impressed with the fact that 
perhaps a questionnaire is grossly unfair to the recipient for after 
all medicine, and particularly surgery, is largely an individual prob- 
lem, and in border line cases it is sometimes extremely difficult to 
determine the procedure of choice even after examining the patient. 
Second, one type of operation in the hands of an expert can be suc- 
cessful while with less experienced surgeons the outcome may be 
questionable. For these reasons I most certainly would not attempt 
to be critical and anything I say regarding this interview is done 
with the idea of eliciting a free discussion of this problem that 
concerns the pelvic surgeon. 
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When one considers that this study represents the thought of the 
leading gynecologists of our country, I am sure there is ample ex- 
cuse for the surgeons to be somewhat bewildered as to the procedure 
of choice in this particular type of patient. The only unanimity of 
opinion seems to be in reply to question 1, as to the type of opera- 
tion, and here you will note only 10 of the 18 advised suspension 
while five think a panhysterectomy is preferable. While in reply to 
the second question eleven do not think their patients experience an 

‘increased nervousness (manifested by early menopausal symptoms) 
after removing the uterus. 


TABLE 2 
Follow Up Study Uncomplicated Chronic Pelvic Cases Resulting From 
ioe Childbirth. 1936-1939 Inclusive 
Number of patients returning questionnaire.............. 167 


Type of Operation Performed 


Dilatation and conization of cervix ...... 246 
Patients requiring secondary operation ...............4-- None 
Carcinoma of cervix following conization................ None 
Of the 167 Cases Studied the Following Results Were Noted 
1. Consider primary trouble due to childbirth.............. 167 or 100% 
3. Nervousness cured or improved ............eeeceeeeeees 88 or 53% 


My experience leads me to believe that 85 per cent of cases re- 
quire some form of estrogen to control nervousness immediately 
following a hysterectomy, but only a small percentage require this 
therapy if a part of the endometrium is saved. This observation has 
certainly strengthened my: belief that the uterus does possess a 
hormone. 


Since so few of the surgeons who received questionnaires replied, 
only eight of the twenty-five, I do not think a tabulation of their 
replies will add to this study. It is evident that this apparent lack 
of interest is not intentional but rather emphasizes the fact that 
records are so incomplete that it was difficult for many of them to 
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It is my desire to report somewhat in detail a series of 246 cases 
that have been subjected to a defundation for a chronic uncompli- 
cated pelvic condition following childbirth. In this series no case 
with other associated disease as fibroid tumors, ovarian cysts, or 
tubal involvement has been listed; nor has the case with marked 
procidentia, since I think some type of interposition operation offers 
the best results. This review is significant because 167 of these 
cases have been studied after a period of two to four years post- 
operatively, 1936-1939 inclusive. 


The first interesting thing to note is that in this series all patients 
suffered with uncomplicated chronic pelvic disease and had failed to 
respond to the usual office treatments; that all except four were 
subjected to a defundation with ligament shortening and appro- 
priate vaginal repair. No patient in this series of 246, so far as I 
have been able to ascertain, has required a secondary operation, 
and there have been no deaths. 


This study has been made in collaboration with our pathologist, 
Dr. F. C. Hodges, who has studied all the tissues removed from this 
series of patients. I have requested Dr. Hodges to summarize 
briefly his findings for us: 


In this study all of the corpora uteri were parous; none which showed the 
presence of myofibromas were included, inasmuch as their presence would have 
injected factors which would be difficult to evaluate properly. 


The average normal of an adult parous corpus uteri has been taken as 3.8 
cm. in length, 5 cm. in breadth, and 2.8 cm. in thickness. The average for the 
series studied showed a length of 4.6 cm., a breadth of 5.9 cm., and a thickness 
of +.6 cm. Thus the volume was found to be somewhat more than twice the 
normal. These measurements were taken in the laboratory after the removal 
of the tissues, so that their shrinkage after separation from their attachments 
has not been taken into consideration. 


The typical pathologic picture shows a corpus uteri somewhat more than 
twice the normal size, with a tendency, in marked cases, to have a semitranslu- 
cent appearance. The endometrium varied more with the ovarian cycle and 
the age of the patient than with any other factors. Edema and engorgement 
were present in nearly all the cases and proved to be the outstanding abnormal 
change. Occasionally, no pathologic changes could be noted. 


When the cervix uteri, or conized portions of it, was removed, none was 
found to be normal. All showed degrees of inflammation varying from the 
chronic type with fibrosis to the acute type associated with endocervicitis. One 
is struck by the degree of resistance to infection possessed by the endometrium 
so that it would be difficult to attribute the edema and engorgement to in- 
flammation of this organ per se. 

This report confirms my belief that here we are dealing with a 
mechanical process probably influenced early by a cervical infection 
which permeates the broad ligaments through the lymphatics and 
contributes at least to the secondary engorgement of the uterus. 
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The final result being marked varicosities in the broad ligaments, 
which in turn further interfere with the uterine blood supply. With 
this increased weight, we expect a marked retrodisplacement which 
no doubt influences the ovarian blood supply and accounts for the 
nervous manifestation so frequently noted. 


Regardless of the actual pathologic process, we are aware of the 
fact that if these postnatal cases are treated by the accepted methods 
for lacerations of the cervix and perineum and for subinvolution 
the majority of them will respond and preclude the chances of 
chronic pelvic disease developing. 


In analyzing my end results I have been impressed by the per- 
centage who are still menstruating and the fact that it is this group 
who have obtained the greatest relief from all symptoms. 


In reviewing this statistical study one would naturally conclude 
that no patients are being entirely relieved of all symptoms. How- 
ever, this is not entirely correct, but 1 must admit that the per- 
centage is small. It is my oponion that in any group of pelvic cases, 
regardless of the type of operation performed, studied after a 
period of four years, the results will not be near 85 per cent of 
cures. No doubt we are all too prone to believe our cases cured 
when they make an uneventful recovery and are allowed to return 
home in the prescribed time. Little do we realize the problem that 
often confronts the referring physician when the patient begins to 
complain, and all too frequently the patient elects to consult some 
other surgeon when not relieved. Therefore, a careful follow up 
by examination or questionnaire is the only accurate way of de- 
termining late results. 

There is, however, some encouragement in this study in that the 
facts have been honestly portrayed and further that 93 per cent 
of this follow-up series think surgery has been definitely beneficial. 

This study convinces me that where the condition is allowed to 
become chronic nothing less than a seemingly radical operation will 
suffice; that is a defundation to relieve the excessive weight. For 
the early case with moderate enlargement of the uterus, however, 
a suspension is certainly the operation of choice. 

I am sure we all agree that conservatism should be exercised in 
those patients who desire additional children. However, in the 
type of patient we are reporting this almost ceases to be a factor, 
since pregnancy is unlikely. Likewise, care should be exercised in 
selecting these chronic cases for surgery. For those patients who 
are extremely nervous and apprehensive a prolonged bed rest with 
appropriate local and medical treatment will frequently assure a 
_ much better postoperative result. 
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It is my sincere desire that this study will bring to the gynecologist 
and surgeon alike the importance of a careful follow-up stady of 
their operative cases, for it is apparent that many of our teachers 
are only estimating their end results. Also, it is my hope that the 
physician and obstetrician will realize the importance of a careful 
postnatal check and institute local treatment early, since many of 
the cervical lesions will heal, thereby preventing the patient from 
later developing pelvic changes which require major surgery. Like- 
wise, it should be remembered that if the lesion does not respond to 
the usual local treatment in a reasonable time the case becomes 
surgical and can be cured by a simple conization of the cervix and 
other necessary vaginal repair. Rarely will it be necessary to resort 
to a suspension when the case is handled before pelvic changes occur. 


I think you will agree that too many of these women are allowed 
to become semi-invalids by reason of improper treatment. Someone 
is responsible for this and until proven otherwise the medical pro- 
fession must bear this responsibility. 


In closing this paper it might be appropriate to mention the 
woman who is 40 or older and presents the above described clinical 
picture. Unquestionably, the operation of choice is a panhysterec- 


tomy, realizing of course the necessity of instituting some form of 
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Rosert H. Ivy, M.D., D.D.S, F.A.C.S. 
Philadelphia 


ie THe "RE are certain definite underlying principles which govern 
the treatment of these cases, whether they involve civilian or 
military personnel. At this time, in view of the national emergency, 

it is fitting that we consider particularly the application of these 
‘principles to the care of injuries of the maxillofacial region en- 

_ countered in warfare. These injuries vary very greatly in rapeseed 
and extent. They may be classified as follows: 


1. Wounds of the soft tissues alone, of varying extent. 
2. Fractures of the jaws and other facial bones, uncomplicated by serious 
soft tissue injury. 
_ 3. Compound comminuted fractures of the jaws and other facial bones, 
- accompanied by wounds of the soft tissues. 
Burns. 


_ These wounds may be caused in various ways—by direct hits with 
bullets, shell fragments, bomb explosions, flying masonry, stones; 
falls, or accidents to individuals in motor vehicles, tanks, airplanes, 
etc. Burns may be caused by exposure to flame, steam, hot oil, or 
chemicals. 


It will be well to outline here the precepts that have been laid 
down for the guidance of those who will be responsible for the care 
_of these casualties in Army installations. It is agreed that a corre- 
lated plan of treatment, if carried out from the advanced zone to 
the installations in the rear, will greatly shorten the period of dis- 
on ability of patients with face and jaw injuries, and a larger number 
will be restored to approximately normal function and appearance 


than if haphazard methods are followed. 
The most efficient treatment of face and jaw casualties entails 


+ general care of the patient, the problems of wound infection and 
tissue repair are within the province of the medical officer, while 
the special problems of fixation of jaw fragments and care of the 
mouth and teeth, to insure restoration of occlusion and jaw function 
lie particularly within the field of the dental surgeon. These two 
colleagues, however, are not to be regarded as working separately. 
Each must have an understanding of what the other does, so that 
there will be a single purpose in view. It is realized that specialists 
in the care of these and other injuries cannot be assigned to ad- 
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vanced posts with combat troops. But certain instructions have 
been prepared for the guidance of regimental medical and dental 
officers and enlisted men in the primary care of these injuries, so 
that if these measures are carried out, more of the face and jaw 
casualties will be saved and will arrive in the best possible condition 
for the care of specialists stationed at hospitals farther to the rear. 


Every officer and enlisted man of the medical department is sup- 
plied with equipment useful in rendering first aid treatment for jaw 
injuries. The first aid packet is admirably adapted for jaw frac- 
tures and can be applied suitably to a great many types of gunshot 
wounds of the face and head. The compress, sewn to the central 
portion, can be made to serve as a hammock or sling to support the 
injured structures. If the attached bandage is torn lengthwise, the 
dressing becomes an ideal four-tailed head bandage. The compress 
itself can be separated from the bandage and used as an extra pack- 
ing, dressing or support over any region. The safety pins in the 
first aid packet help to make the dressing secure, and provide at- 
tachment for elastic traction by rubber bands when necessary. 


In the combat area, the following points demand special 
attention: 


Arrest of hemorrhage.—lIt may be possible to check hemor- 
rhage temporarily by digital pressure over an artery proximal to 
the bleeding area. The principal points for digital compression about 
the head and neck are: external carotid artery—beneath the an- 
terior border of the sternomastoid muscle at the level of the thy- 
roid cartilage; facial or external maxillary artery—lower border of 
the mandible 34 inch in front of angle; superficial temporal artery 
—yjust in front of ear. Moderate hemorrhage from a wound about 
the jaw can usually be checked by pressure from a gauze pack in- 
serted in the wound, and held in place by a four-tailed bandage. | 
Care must be exercised in the application of the pack and bandage 
so as not to increase any respiratory difficulty occasioned by the ‘ 
nature of the wound itself. A bandage exerting too much back- | 
ward pressure on the chin will increase respiratory difficulty and | 
unduly displace mandibular fragments. Hemorrhage that cannot be | 
checked by pressure demands a search for the bleeding vessel - 
application of a clamp to it, followed by ligation, if ligature ma- 
terial is available; otherwise the clamp should be left on during 
transportation of the patient to the advanced hospital. 


2. Provision of adequate respiratory airway.—Mention has - ; 
ready been made of this necessity in relation to disposition of com- 


presses and bandages. Loss of bone and muscle attachment fre- — s 
quently results in loss of control of the tongue, with danger to ae 
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respiration; this danger is best opposed by use of a long suture 
through the tip of the tongue. The suture should be long enough 
to draw the tongue forward and may be attached to the dressing 
or clothing. If a needle and suture are not available, the tip of the 


mi tongue may be transfixed with a large safety pin. A piece of gauze 


or bandage may be attached to the tongue suture or safety pin for 
traction to clear the air passage. These measures are particularly 
important if the patient is unconscious. In other cases, where there 
-is respiratory difficulty due to swelling of the soft tissues, sufficient 
airway can be provided by insertion of a rubber tube through the 
nose or mouth to the nasopharynx. Tracheotomy should only be 
considered as a last resort at first aid stations, since it is followed 
by a high mortality under these conditions. 


3. Temporary approximate reduction and fixation of bone frag- 
ments.—lf a dental surgeon is available, and time permits, he should 
be assigned the problem of temporary fixation. Each dental surgeon 
in advanced stations is provided with an emergency kit, which con- 
tains ins*ruments and materials for emergency dental operations 
_and for application of temporary fixation of fractures of the jaws. 
Intelligent emergency treatment reduces the period of hospitali- 
zation and insures far greater success in subsequent treatment, with 
a minimum of deformity. 


Early fixation should aim at the restoration of the original oc- 
clusion of the teeth, or the restoration of the function of mastica- 
tion, even in those cases in which a considerable amount of bone has 
been lost. It is particularly important that the collapse of bone 
segments be avoided. In order to minimize infection, early cleans- 
ing of the wound is important. Tooth fragments, foreign matter, 
completely detached particles of bone, and so forth, should be 
removed. Often in cases of this kind, overenthusiastic debride- 
ment is instituted, with the result that bone fragments which still 
possess periosteal attachment are taken away. Bone fragments 
which have any attachment to the soft tissues should be allowed to 
_ remain, as they frequently keep their vitality and aid in restoring 
continuity of bone. It is much wiser to leave a bone fragment of © 
doubtful vitality and remove it later in case of necrosis, than to 
perform a radical removal of all loose pieces of bone, because of 
_ the resultant defects that may require bone grafting later. 


| Reduction of fragments and temporary fixation by the use of 
simple measures such as bandaging and elastic traction should be 
done if possible at this time. Teeth of the same jaw may be wired 
across the line of fracture, in some cases, to maintain fragments 
7 in fairly good relationship during evacuation of patients to the 
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rear, but fixation of the lower to the upper teeth should never be 
done prior to unattended travel. Stabilization of fragments at this 
stage of the treatment helps to reduce pain and shock, assists in the 
maintenance of a clear airway and reduces the danger of recurrent 
hemorrhage. 


Military conditions may permit the application of some of these 
fixation measures by the dental officer in the combat zone. If they 
do not, the application of fixation measures must be deferred until 
the wounded man reaches the surgical hospital or the evacuation 
hospital. 


4. Provision of dependent drainage.—The closure of soft tissue 
wounds about the jaws is rarely possible at the battalion aid sta- 
tions, but should such occasion present itself, oficers are warned 
never to close a wound that communicates with the lower jaw or 
with the oral cavity without the provision of adequate dependent 
drainage. In those cases in which this fundamental precept has 
been ignored, disastrous results from overwhelming infection have 
followed frequently. After stabilization of bone fragments, if a 
large gaping wound is present, it is best not to try to close it but to 
cover exposed bone ends by suturing edges of skin to oral mucous 
membrane. The wound is kept wide open and collapse of the bone 
fragments is prevented. This procedure will minimize infection 
of bone and soft tissues and will conserve tissue for future repair. 


There are other matters connected with war wounds in general, 
such as the question of shock, which equally concern wounds of the 
maxillofacial region. These will not be dealt with here in detail. 
It is desirable to emphasize, however, the established value of the 
sulfonamide compounds both locally in the wound and by mouth. 
‘Recent experiences have demonstrated beyond doubt the value of 
the application of crystalline sulfanilamide to wounds that are 
awaiting debridement. There is no indication that such a practice 
adversely affects later surgical treatment and there is every indi- 
cation that it prevents the development of infection in contaminated 
wounds. Hence it is recommended that crystalline sulfanilamide be 
applied liberally to all wounds as soon as practicable after they 
have been incurred. . . . Oral sulfanilamide therapy 6.0 grams 
should be given or taken at once following wounding according to 
instructions on packet and then at regular intervals of 4 hours sul- 
fanilamide 1.0 gram should be administered.’ (Memorandum, 
Committee on Chemotherapeutic and Other Agents, National Re- 
search Council, Jan. 6, 1942.) 


5. Provision of safe transportation from the combat zone to 
hospitals in the rear—Casualties must be prepared for safe, un- 
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attended travel. Aside from problems of nourishment, sedation and 
prevention of shock, special considerations apply to face and jaw 
injuries. One of the lessons learned in past wars was that ambulant 
or semiambulant patients with oral or pharyngeal wounds should 
sit up during evacuation to the rear. If he must be recumbent, the 
patient should be placed face downward to obviate the danger of 
obstruction of the air passages. On the litter, he may be placed 
_ with the forehead resting on the strap, a space being thus left be- 
tween the strap and the litter proper for the escape of secretions 
and discharges from the mouth. These precautions lessen the 
mortality rate of jaw injuries during evacuation. 


The most advanced organization to which it is contemplated that 

__ personnel specially trained in the care of face and jaw injuries will 
be attached is the surgical hospital, a mobile unit, operated in con- 
nection with the clearing station, located seven to ten miles to the 
rear of the front line. Each surgical hospitai, according to the 
plans, will have a maxillofacial team, consisting of a surgeon and 

a dental surgeon, instructed in the special requirements of treat- 
a ment of these i injuries. Here, and at the evacuation hospital, more 
aa detailed examination of the wound can be given, and the patient 
prepared for safe evacuation to the base. Hemorrhage is perma- 
-— nently controlled by ligation of important bleeding points, and 
general measures for the treatment of shock are applied. A more 

_ thorough cleansing of the wound of foreign matter, detached bone 
_ fragments and shreds of devitalized soft tissue is carried out, and 


| communicating with the mouth. In these procedures the principle 
of avoiding collapse of bone fragments by contracture of soft tis- 
sues should always be kept i in mind, and dependent drainage should 
be provided. Wound excision is not carried out as completely in 
; wounds of the face as it is in wounds of other parts of the body, 
since the vascularity of the facial tissues enables them to resist 
Bese to a greater extent, and damage to nerves, salivary ducts 


__ and other important structures is thus avoided. Treatment with 
: sulfonamide drugs, locally and internally should be continued. 


a is permanently controlled by ligation. 
2. The wound is cleansed and all readily discovered foreign 


bodies, completely detached bone fragments and teeth, and loose 
teeth and bone connected with fracture lines are removed beaut the 
exception of bone fragments with soft tissue attachment. — 
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3. Bone fragments are fixed in approximately normal position 
by wires on the teeth, extraoral appliances, and so forth. 


4. Devitalized soft tissue is cut away and torn flaps of tissue 
are restored to approximately normal positions. Edges of the skin 
and mucous membrane are sutured to cover raw surfaces and ex- 
posed bone. Never suture soft tissues tightly over collapsed bone 
fragments. 


5. Dependent drainage is applied to wounds communicating with 
the mouth or with bone fragments. 


6. Sulfanilamide is administered internally and sulfanilamide 
powder is applied locally to the wound surface. 


The above described measures apply especially to comminuted 
fractures of the jaw bones with extensive wounds of the soft tissues. 
Injuries of lesser degree, such as uncomplicated fractures, chiefly 
require fixation of the fragments, while in soft tissue injuries alone, 
the question of bone complications does not usually enter the picture. 


Burns of the hands and face require special mention. 


Treatment of burns of the hands and face with tannic acid in the 
experience of British surgeons has given some unfortunate results. 
Most of the burn casualties have been in aviators. Wakeley, Mc- 
Indoe and others who have taken special interest in these injuries 
agree that “tannic acid must never again be used for burns of the 
hands and face” (Lancet, 2: 621 and 627 (Nov. 16) 1940). Ac- 
cording to MclIndoe, tanning of third degree burns of the hands 
hinders the already impaired circulation and leads to edema, which 
by compressing the vessels to the fingers causes necrosis of the 
phalanges. When healing finally occurs, the mutilated fingers are 
pulled backward by scar tissue, and a useless claw replaces what 
should have been a functioning hand. The results of coagulation 
treatment of the face (still quoting McIndoe) may be even more 
distressing. The eyelids, fixed by horny tan, cannot be moved for 
days or weeks; thus in the early stages a damaged eye may be kept 
out of reach of treatment, and in the late stages contracture and 
ectropion leave the cornea exposed to injury and infection. Recom- 
mendations for treatment of burns of the hands and face by the 
Conference on Burns of the National Research Council are as 
follows: 


First aid therapy —The hands and face are to be covered with an aqueous 
emulsion containing 5 per cent sulfadiazine, or if not available, boric ointment. 
These surfaces are then to be covered if possible with a fine mesh gauze (44) 
and a firm pressure bandage using cotton waste should be applied to the hands. 
No bandages should be applied to the face. The eyes, if treatment is necessary, 
should have a single instillation of a 2 per cent butyn ophthalmic ointment. 
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The patient must be warned not to rub the eyes once this anesthetic agent 
has been applied, otherwise the cornea may be severely injured. 


Definitive treatment of burns :—Dressings are to be removed and the sur- 
faces of the burn first and then the surrounding skin cleansed with ivory soap 
and water, using pledgets of cotton and nothing else. Do not scrub the burned 
surfaces. After cleansing, rinse the surface freely with physiologic salt solu- 
tion. Open the blisters and remove all necrotic epidermis under best possible 
aseptic precautions and minimal trauma. The aqueous emulsion containing 
5 per cent sulfadiazine or boric ointment is then to be generously applied to 
‘the burned area and covered with fine mesh gauze. The pressure dressing on 
the hands should then be reapplied, but the face should not be covered. The 
dressing should be changed only when necessary. In third degree burns, at 
the time of redressing, a light frosting of crystalline sulfanilamide should be 
applied. As soon as the granulating surface is reasonably clean, it should be 
skin grafted. 


Deep defects resulting from burns are to be repaired by flaps or 


grafts in the same manner as those due to wounds from other causes. 


DEFINITIVE TREATMENT OF MAXILLO-FACIAL WouNpDs 


The time required for the wounded to reach the general hospital, 
which may be situated 100 miles or more to the rear of the combat 
zone, varies considerably. The desirability of rapid evacuation to 
a place where definitive treatment can be given is obvious. The 
measures already outlined, if carried out properly, will insure the 
arrival at the base of a large percentage of patients with jaw in- | 
jury in good condition for definitive treatment. 


In the general hospitals, every possible facility in the way of 
- equipment and special personnel is provided for the proper care of 
these cases. Each case will be examined jointly by the surgeon and 
the dental surgeon, and a plan for its treatment outlined. In the 
interval between receipt of the wound and arrival at the general 
hospital, the onset of infection is to be looked for, hence, measures 

for combating infection constitute one of the first considerations on 
arrival, although previously applied chemotherapy may have done 
much to minimize this. Wounds should be carefully revised, foreign 
bodies previously overlooked should be removed, abscesses opened 
and proper drainage established. Local and general chemotherapy 
_ should be employed as indicated by cultures. Roentgenologic ex- 
amination will reveal foreign bodies, fractured teeth, displaced 
bone fragments, and other matter. As the acute inflammation sub- 
_ sides, more permanent appliances for reduction and fixation of bone 
fragments may be made. The important principle of reduction and 
fixation of bone fragments should always be observed before at- 
tempts at permanent soft tissue repair are made. The collapse of 
underlying bone fragments and their fixation by scar tissue will thus 
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be prevented. In many of the simpler cases of fracture of the jaws, 
fixation can be maintained efficiently by wires applied to the teeth, 
combined with elastic traction. For the more complicated cases, 
especially those entailing considerable loss of bone and a prolonged 
period of fixation, special splints have been devised. These may be 
made of transparent acrylic resin, affording a clear view of the un- 
derlying teeth and gum tissue. Personnel and equipment for their 
production will be assigned to the general hospital. The dental 
laboratory will also be prepared to supply various appliances for 
the support of skin grafts, as well as other aids to the surgeon. 


After the infection has cleared up, the problem of repair and re- 
placement of lost tissues is to be considered. The soft tissue repair, 
by means of flaps, grafts and other measures, may often be under- 
taken while the fractures are undergoing consolidation. In about 
10 per cent of gunshot fractures of the lower jaw, there is so much 
loss of substance that non-union results, in which instances there is 
a necessity for bone grafting. No attempt at bone grafting should 
be made until at least three months after disappearance of infection 
from the region of the injury. 


The final steps in the rehabilitation of these patients are the pro- 
vision of artificial dentures to replace lost teeth, and prostheses of 
various kinds to substitute for missing parts that cannot be restored 
by surgery. 

While we have been concerned chiefly here with the care of war 
injuries of the face and jaws, it is to be noted that losses of surface 
and contour are not confined to the face, but constitute special 
problems in all parts of the body, and therefore the definitive treat- 
ment of such cases should be under the care of specialists in plastic 
surgery. 

In conclusion, we again wish to emphasize that, in preparations 
for the care of face and jaw injuries, an endeavor is being made to 
put into effect a continuous logical plan of treatment to be followed | 
from the combat zone back to the final phases of reconstruction in 
the general or the special hospital. 
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A NEW TASK 


At a time when vast war plans are being made which will affect 
-us all profoundly, it may seem premature to discuss the tasks of 
- medicine in 1944 A. H. (After Hitler). Nevertheless once Hitler 
_ is safely bedded down at St. Helena, enormous problems of recon- 
struction will be presented which must be solved by everyone in- 
cluding doctors and others with scientific interests. The unfettered 
search for truth, the investigation of unknown fields, the new scien- 
tific discoveries will all become tasks which only America can under- 

_ take and we must be prepared to accept the responsibility. 


c Twenty years ago, Emil Fuchs the great German ophthalmolo- 

- gist, told a group in this country, ° ‘It will be your job to carry on. 

We are hopelessly ruined.” Add to the predicament he described 

‘twenty years of arms building, four years of stupendous war, and 

a post-war Europe cruelly depressed financially and we see slight 

opportunity for an independently endowed laboratory or a casual 

leisurely medical investigator. The surviving scientists will instead 

Gs ee, be devoting their every waking hour to keeping body and soul to- 

gether. Even in England, where the great hospitals are already de- 

_ stroyed, the potential philanthropists will be paying confiscatory 

_ taxes, and the individual medical men will not be likely to undertake 

comprehensive research problems when making a living is such an 
all-encompassing labor. 


For years our professional leaders have addressed us on ‘‘Med- 
icine in a Changing World,” “Medicine at the Crossroads,’ and 
‘The Doctor Faces the Future’’ in which they tried to analyze our 

complicated political and economic problems. These continue to 
be grave, but an even greater seis amncuas Me than mere making a 
living is before us. 
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STUCK: 4 NEW TASK 
The alleviation of human suffering, the widening of scientific 
knowledge, and the free dissemination of discoveries to the world 
are great parts of the medical tradition which must not be lost in 
the political skirmishes. The vision of the high-minded resourceful 
unselfish sympathetic doctor must be preserved at all costs. Also the 
equally essential private investigator exploring new fields and giv- 
ing his knowledge to all the world is indispensable. This of course 
implies leisure for the scientist, financial security, and the facilities 
of an institution free of political or financial interference. Organ- 
ized medicine in connection with its other activities should strenu- 
ously insist on such scientific freedom as one of the great assets of 
the race. Since America seems to be the only place in the world 
where such a lofty ideal can even be proposed, it is plain that the 
individual American doctor is the world’s hope in this effort. 


We must make long-range comprehensive plans now that America 
has become the world leader in all phases of human activity. We 
must not be found unprepared when the responsibility suddenly faces 
us in the post-war years. Finally, if we assume this task properly, 

we will demonstrate the greatness of American science and fulfill 
our obligation to the great forebears of the men of medicine. 


WALTER G. Stuck, M. D. 


Due to the present unsettled world conditions, the Council of 
the American Association for the Study of Goiter has decided not 
to have its annual meeting for 1942, which was scheduled to meet 
in Atlanta, June 1. 
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IE! 
A Manual of First Aid for Motorists 


ey _ Eprroriat Nore: At the present time when so many doctors are engaged 
ae ye in giving lectures in First Aid it seems appropriate to publish a paper on this 
subject so that doctors may have a convenient guide. This paper was prepared 
by the Committee on Accidents and Industrial Health of the Alabama State 
Medical Association, Dr. H. Earle Conwell, Chairman. The Committee 
wishes to express due credit to Dr. Charles $. Venable and the Fracture 
Committee of the Texas State Medical Association for the privilege of using 

some of their ideas and technic in presenting these First Aid articles. Credit 

must also be expressed to Mrs. Margaret Putman, of the Birmingham 4ge- 
Herald, Birmingham, Alabama. The material and drawings are reprinted by 

courtesy of the Birmingham 4 ge-Herald. 

The Editor believes that this article presents in a very practical way many 


_ things which have been neglected in the past. 


LET THEM LIE, 


Exe 
Article 1. 
A SERIES OF ARTICLES ON First Alp For Highway AccIDENT VICTIMS 


You know a lot about public health, you know what to do when illness 
strikes in the home, what to do if a serious injury befalls you at home. 

You know a great deal about contagious diseases and their prevention, about 
cancer and tuberculosis. You know that a broken limb should be set, that 
infections are dangerous and call for a prompt trip to the doctor. 

But do you know what to do in case of injury in a highway accident? 

Would you be able to aid the injured one by doing the proper thing for 
him, or would you be like so many other people who know none of the rules 
and would probably increase his injuries by improper handling? 

A series of articles dealing with highway accidents, describing each and 
telling what: to do and not to do in such cases, is being published for your 
information. It may mean the saving of a life when life is hanging in the 
balance. When every second counts and everything depends on what you 
do for the accident victim and how you do it. Will you be prepared? 

Excitement, hurry and improper handling complicate injuries. Rushing a 
patient to a hospital increases shock which often results in death. 

Call the Highway Patrol: they know what to do in case of accident. Have 
the doctor or ambulance come to you. Let ’em lie. It will save lives. 
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_ Shock, a great contributor to accidental deaths, is a sudden lowering of 
the vital function of the nervous system. 

Shock is caused by injury or emotion. One may increase the other. You 
may experience shock by only seeing the accident, while in case of injury, 
excitement and hurry increase shock. A badly injured person may have very 
little shock while another receiving only bruises may be severely shocked. 

The nerves that control the blood vessels are upset in shock. The arteries 
are contracted in this disturbance of nerve supply, thereby interfering with 
the blood supply to the brain and to the surface of the body. 

In severe shock, when too little blood reaches the brain, death occurs. 

This condition is not dependent upon the number of bones broken but the 
effect on the heart and brain when the blood supply is blocked. 

You may recognize shock by a moist or dripping-wet skin. The patient 
may be cold and clammy regardless of the weather, his pulse will be rapid, 
he usually will not be thirsty and seldom complains of pain even though he 
may have a bone broken. 

If he insists he is feeling fine and is restless—be careful—then is when shock 
is often more severe. 

_ Remember, always notify the Highway Patrol when an accident happens. 


Article 3. 
SHocK AND How to Controt IT 


Shock is the most serious result of an accident and causes more deaths than 
all other causes combined. 

Shock can be controlled though, and many lives saved. 

To control shock: Stretch the patient out flat on the side of the road with 
the head lower than the rest of the body. Cover him with coats, keep him 
warm, quiet and still. If possible, give him coffee, or its equivalent. 

Cushions from the automobile make a warm, soft bed for the patient. Keep 
him there until shock is controlled, but if the weather is bad he may be moved 
to a nearby shelter. Call for medical aid immediately. 

Keep him there until the pulse has slowed and the skin is dry. 

_ If a broken bone is apparent, keep him there; if there is a severe head in- 
jury, keep him there until shock has been controlled or improved. 
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SOUTHERN SURGE 


If he is placed in a car and chilled in a race to the hospital, he may die— 
a victim of exposure, hurry and excitement. 
If the patient is not kept quiet, still and warm, shock will be increased, 


and he may die on the way to or upon entering the hospital. 


Remember, keep him warm, quiet and still—let him lie. 


The Highway Patrol should always be called. 


SHOCK 


Never place the patient in a car, open the window to give him chilling air 
and dash him to the hospital. This increases shock and he may die from that 
and exposure. It will not be the injury alone that caused his death in such 


circumstances. 


4 shock. 
Place a handkerchief over the wound and use light pressure. Change when 


Never attempt to set a broken arm or leg or any bone in the presence of 
shock. Manhandling increases shock. 
Do not permit anyone else to manhandle the patient; do not permit people 


to ask him questions, feel his pulse or otherwise annoy or disturb him. Take 


command, keep him warm, quiet, still—keep his head lowered. 
If bleeding is present, stop the hemorrhage immediately, but do not neglect 


necessary. Apply a tourniquet only when the blood spurts. A tourniquet should 
be released slowly and tightened again immediately every 15 minutes. This 
allows the blood to circulate beyond the tourniquet, thereby preventing 


gangrene. 


Again, shock may be easily recognized by a cold, clammy skin, state of ex 
citement, rapid pulse and false talking. He may say he feels fine, even though 


he has bones broken. 


Highway Patrolmen know how to give first aid. 


the wound. 


Blood comes from three sources: it may ooze from the tissues; it may leak 
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from cut or torn veins, or it may spurt from the arteries as it comes from 
the heart. 

Bleeding may stop itself by clotting, which requires from three to five 
minutes. 

Clotting is faster when the blood has something upon which to congeal. A 
clean handkerchief or a piece of tissue placed in the wound will a“ clotting. 


emorrhaging is present, keep calm and see w at : co of bleeding 


it is. If it oozes or comes freely from a vein, place a clean, dry handkerchief 
into the wound and hold it there gently—not tight. 

Pressure applied lightly as described will curb bleeding. 

If the handkerchief or tissue becomes soaked after a few minutes, apply 
another one. A few changes, if not too tightly wound, will stop oozing or 
bleeding from the vein. 

A tourniquet must be used when an artery, which pumps the blood from 
the heart, is cut. 

As you probably know, a tourniquet is something tied around the limb 
above the wound and tightened until the spurting of blood is stopped. You 
may use your necktie, stocking, belt or anything convenient that will serve 
the purpose. 

To apply a tourniquet, wrap it once around the limb about three and a half 
inches above the wound and tie well. It is well to place the tourniquet over 
the clothing to prevent pinching the skin. Then with a pencil or stick as a 
lever, tighten the band just enough to stop the spurting. 

Loosen every fifteen minutes for a short time to permit the blood to eh: 
late in the extremity, then tighten again. 

Remember, blood will congeal if given the chance. 


oor Article 6. 
Wovunps— INFECTIONS 


ie abrasion is an injury in which the surface skin is rubbed off. This is 
a superficial wound and does not bleed much. 

A contusion is a wound where the skin is not broken but is bruised. The 

blue-brown color is the result of broken blood vessels underneath. 
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Cuts are clean-cut wounds through the skin. They may reach any depth 
and usually bleed more than any other wound. 

Lacerations are irregular jagged cuts through the skin and may be deep 
enough to tear the muscles. Bleeding may be great. Control it as you have 
been told. Treat shock. 

Puncture wounds are caused by an object being pushed or driven into the 
skin and through into the flesh. Unless a blood vessel has been broken, bleed- 
ing will be slight. 

Control bleeding and prevent infection. 

‘Infection is the result of germs entering and contaminating the wound. 
Everything, even the air, is full of bacteria which may enter the wound and 
set up infection. 

You may prevent or limit infection by proper treatment. 


Control bleeding, lie, treat shock. Call a doctor! 


TREATMENT OF WouNDS 


Remember, the important thing in the treatment of wounds is first to con- 
trol bleeding and prevent infection. But don’t forget shock. 

Use a tourniquet for spurting blood, slight pressure for slight bleeding. 

Use only clean material to dress or bind the wound. If necessary, the wound 
may be sponged with water, or soap and water if available. Usually the best 
course to pursue is do as little as possible to the wound itself. Let the doctor 
attend to the wound. 

Every car should carry a package of sterile gauze; it is cheap, and may 
save many dollars in an emergency. 

Emotion and excitement increase shock. Do not rush the patient to have 
the wound sewed up. Wounds will usually be ready to heal even within a 
few hours if kept clean and open so the rush isn’t necessary. Hurry is detri- 
mental to the patient. 

If necessary, control bleeding, wash off wound, apply dry, clean bandage. 
Treat shock and let them lie. Call for medical aid. 


Article 8. 


“he 


BrRoKEN ARMS—SIMPLE FRACTURE 


A broken arm may be detected by the fact that it hurts badly and any 
effort to move it increases pain. The patient may be able to bend the elbow 
or use the hand but will be unable to lift the arm. 

You may feel motion between the elbow and shoulder by gently taking 
hold of the elbow. 

The first thing to do is to treat shock. Then prepare to put on a splint, 
a bandage or sling. 

A splint is something tied in place to prevent the broken ends of the bone 
from moving. Pain is increased by motion and produces greater shock. 

A splint can be made of anything at hand that will be firm enough to hold 
the injured limb steady; a paper folded, a strong perhaps: a 
straight tool in your automobile. 3 
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_ Fasten the arm snugly to the splint with handkerchiefs, neckties or strips 
of shirts, but do not bind too tightly. 

If the patient has numbness or the hand swells, loosen the splint to per- 
mit better circulation. 

These conditions also apply to a bone broken below the elbow, which 
_ should receive the same treatment as when broken above the elbow. 
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rticle 9. 
Broken Esows 


Broken elbows occur frequently in automobile accidents where the pas- 
senger or driver rests his arm on the window with the elbow protruding called 
“automobile elbow fracture.” It may be struck by a truck with overhanging 
side or may be sideswiped by another car. 

The safe thing to do is to keep the arm inside the automobile! 

In event the elbow is broken a jack handle usually present in any auto- 
mobile will make a fine splint. Or a bundle of branches tied to the tip of 
the fingers or a newspaper tightly folded to form a brace. The support should 
then be tied in place with the elbow held straight. 

If the skin is broken and the bone end protrudes, place a clean handkerchief 
or bandage over the wound and control bleeding as previously described. 

See article on infections. 

ae them where they are. Let them lie. Treat shock. Seek medical aid. 
Call the 
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BOOK REVIEWS 


The Editors of Tue SOUTHERN SuRGEON will at all times welcome new books in 
the field of surgery and will acknowledge their receipt in these pages. The Editors 
do not, however, agree to review all books that have been submitted without solicitation. 


A TexTsook oF SurGERY By American Authors; Edited by FREDERICK 
CHRISTOPHER, B.S., M.D., F.A.C.S., Associate Professor of Surgery, 
Northwestern University Medical School, Chief Surgeon, Evanston 
(Illinois) Hospital. With 1538 Illustrations on 771 Figures; Third Edi- 
tion, Completely Revised and Reset. Philadelphia and London, 1942: 
W. B. Saunders Company. 


At first glance, one is struck with the beauty of this latest classic. It is 

oa massive, heavily bound with a rough, dignified green cover etched in gold and 
black. One basing his clinical procedures on this book’s contents will have 
heavy evidence in his favor. 


4 - It is the third (1942) edition, hot from the press, presenting, in both prac- 

. ay tical and theoretical form, both the new and the time-tested procedures used 

in surgery. Nearly all of its 175 or more contributors are associated with 
medical schools as teachers, and all are outstanding in their fields of work. 


Much interest has arisen of late concerning the nature of war injuries and 
the proper management of them. Dr. Robert I. Harris, of the University of 
Toronto, has organized his information and experience in these matters into 
an enlightening chapter which represents the highlight of the new edition. 


War injuries present two problems of great importance—(1) the shock- 
The most frequent invaders of 
wounds are hemolytic streptococci, staphylococci, coliform, and anaerobic 
_ sporebearers. Of these, the worst in frequency and seriousness of infection 
are the hemolytic streptococci which, strangely enough, are not usually present 
it the wounds at the time of injury, but are usually secondary invaders from 

_ the nasal and oral secretions of the injured man or of his attendants. 


_ Two almost unalterable conditions are mainly responsible for the unique 
— of war wounds. First, the nature of the wound is such as to facili- 
tate the growth of invading organisms unimpeded by the defensive mechanisms 
present in normal living tissues, and second, the circumstances under which 
the wounds are sustained render infection inevitable. Important general 
Joueee are protection against tetanus, debridement, use of sulfonamides, Orr’s 
plaster-fixation and infrequent dressings, and the use of anti-gas gangrene 
_ serum. The author discusses such special war injuries as compound fractures, 


_ Intractable pain is defined in the text as that type of pain which does not 
a: yield to adequate and specific treatment of the underlying pathologic process, 
fi and which necessitates relief. Treatment of intractable pain is by means of 
psychotherapy, medication, injection, and operation. Although it is a bad 
he to interfere unnecessarily with a normal structure for the sake of a 
pathologic one, sometimes such a procedure is necessary. In the relief of 
intractable pain these procedures may be classified under the headings of 
neurolysis, peripheral neurectomy, posterior rhizotomy, chordotomy and 
sympathectomy. A unilateral chordotomy, sectioning the lateral spinothalamic 
‘tract, is usually a benign sort of thing, but a bilateral maneuver of the same 
mature is undoubtedly malignant, since it is complicated by a loss of the 
ejaculatory reflex. Thus the reviewer wonders about Dante’s knowledge of 
neurology when he condemned his illicit lovers, oblivious to all tortures and 
fires of the Inferno, to an eer of unculminated sexual excitement. The 
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fact that the bilateral lesion is complicated by a temporary, infrequently a 
permanent, loss of sphincter control brings to the wandering mind of the re- 
viewer another contraindication to it which is so well put in Dr. Oliver 
Wendell Holmes’ classic observation concerning the relationship between our 
social system and the integrity of the sphincter ani. 


In his presentation of thrombosis and thrombophlebitis, the author considers 
the factors producing these conditions under three headings—slowing of the 
circulation, changes in the composition of the blood, and changes in the wall of 
the vessel. Let us consider postoperative thrombosis of the left femoral vein. 
Common postoperative changes in the blood are leukocytosis, a relative increase 
of globulin with respect to albumin, and an increase in blood platelets. These 
tend to produce greater viscosity, favoring the agglutination of the platelets, 
according to the author, by diminishing the negative charges on the platelets 
which is responsible for them staying apart. The drainage of the vein is 
hindered by the inactivity of the patient, both by sluggish general circulation 
and by the lack of massage which normally helps the blood through this chan- 
nel. The increased platelets and the leukocytosis liberate thrombokinase which 
is more coal for the fire. Dehydration, as in burns, shock, and infectious dis- 
eases, adds its contribution, and the final insult comes (always): from the iliac, 
hypogastric, and middle sacral arteries which cross and compress the already 
sluggish return through the left iliac vein: one wonders that thrombosis of the 
left femoral vein is ever avoided. Only two sentences are required to cover the 
use of autonomic surgery in the treatment of thrombophlebitis. One of these 
describes the use of lumbar sympathectomy for the relief of certain compli- 
cating indurations of the leg, while the other tells of the infiltration of the 
stellate ganglion with procaine which may render an operation unnecessary. 


The discussions of sulfonamides throughout the book are pleasant, both be- 
cause they are concise and to the point, and because they refresh (quickly) 
within the mind of the reader much of his knowledge concerning the thera- 
peutic and toxic effects of the drugs. The author recommends intravenous 
sodium sulfathiazol as the drug of choice in the treatment of pneumococcic 
meningitis. 

The difference between pathologic and spontaneous fracture of a bone is ex- 
plained. ‘—Those trained by the Red Cross, Boy Scouts, etc., know more 
about first aid than most physicians.” The hyoid bone is involved in one out 
of 50,000 fractures today, although in the days of garroting it had a greater 
frequency. 

The proper technic for treatment and repair of stab wounds of the heart is 
set forth. There is, in the bibliography, one reference to eminent local 
authorities. 

Fibrillation of the human heart was first checked on Dec. 7, 1938. The 
author presents a method for combating this condition which has met with 
some success. It involves the use of procaine or of metycaine to lower the irri- 
tability of the myocardium, followed by epinephrine and massage. All of these 
agents are applied directly to or into the myocardium. 

And, of course, there is a discussion of delayed contusion of the heart follow- 
ing the classic steering wheel accident. 

The book is divided into forty chapters, contains a forty-five page index, 
with alphabetical listing of over 12,000 phases of surgery; it is amply illus- 
trated by over 750 clear photographs and diagrams. The bibliography is too 

numerous even for an estimation —H 
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The Southern Surgeon, the second regional journal devoted 
to a specialty in the United States, is published by The South- 
ern Surgeon Publishing Company, a subsidiary of The South- 
eastern Surgical Congress, for the advancement of surgery 
particularly in the South. In addition to publishing papers 
presented before the Postgraduate Surgical Assembly of The 
Southeastern Surgical Congress, and before the Texas Surgical 
Society, it welcomes good surgical papers regardless of their 
geographic origin. It aspires to encourage surgeons in the 
Southern States, especially the younger ones, to record their 
own observations and original work. 


Manuscripts for publication, books for review, and corre- 
spondence relating to the editorial management should be sent 
to the Editor, Dr. L. Minor Blackford, 104 Ponce de Leon Ave., 
N. E., Atlanta, or to one of the Associate Editors. Other com- 
munications should be addressed to Dr. B. T. Beasley, 701 Hurt 
Building, Atlanta. 


Articles will be accepted for publication on condition that 
they are contributed solely to The Southern Surgeon. Manu- 
scripts must be typewritten, double-spaced, and the original 
copy should be submitted. They are all subject to editing. The 
cost of illustrations must be borne by the author. 


References should conform to the style of the Quarterly 
Cumulative Index Medicus, published by the American Medi- 
cal Association. This requires, in order given: name of author, 
title of article, name of periodical, with volume, page, month 
(day of month if weekly) and year. 


Matter appearing in The Southern Surgeon is covered by 
copyright, but, as a rule, no objection will be made to its re- 
production in reputable medical journals, if proper credit is 
given. However, the reproduction for commercial purposes 


will not be permitted. 


The Southern Surgeon is now published monthly. Subscrip- 
tion price in the United States and Canada: $5.00; in other coun- 
tries: $6.00, including postage. Single Copies, $1.00 postpaid. 

Checks may be made payable to The Southern Surgeon 
Publishin 
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